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(54) i&wo&m 7)vyr\-i ■?-m<Dmtii£Tmmmv>9imtt^& 



yn9^ay7ivv>^^—9^9y^9W^<r>\n vitro 



r 



it 



1 

imtJM 1 1 TVP'/M l-mrtfffi.Wm vitrc#fif 

- 7$.y«tO— 7<0ser-pro ifctethi-protOliy 
Kfcfc J: ->X 9 -7 9 >WK £ WJi\4 ? y 

-HfWlHEfcoifVC : Sfcli - *X7t?~ tfPP 

owe ; g«l8£P^l.^fc*^^i.^. 

ttfT: 

(a) ^^y^MiOser-pro tJit^tlu-prot^— 
^'JylHttS ; 

(b) 4 2kD£)Mr £1pr£ ; 

( c ) ATPfc-t OiSttftStU 1. 5mMCOK. 

-fi ; 

(d) ^o^y^yyigfcfc:J:9iSttfc$*U> ; 
(e ) tiLMAP*-t—etfL#Hz£-?xmmZtlZ : *L 
T 

(f ) *X7T*— b'PP2aHJ;oT^Sgttfl:$fl. 
£ ; Sr*^l.t,^-C*SiS*«2fc:ieac7)*S. 
[It£JB4 ] iofeoro-f 4 y*i— bftfifcoig : 

(a) 7*^Kfr 10 tfHJX-HCU pH 7.2. 5 >N ECTA 

» 2 «m DntJit^rnxr-^m^l (o-f 

y. rrof-y. ^TX^fyA, a2-7?o/D 
7Uy. PMSF) <^fi^«J«t>-C*t^>fXt-S ; 

(b) ^cOtfti^-hSrlOO.OOOXg . 4"CT*3 0# 

»«Mtr* ; 

( c ) m&m&±m*mia-r ■. 

( d ) KKry^-^ifcgtc J: offl* ywRZtite 
Stf* : ( e ) nMHIi^yA^itzJ: OK*** ; 

( f ) iittflyW 7t-#T'?M y* yfcj: 
Offl#S£iSttfc-r* ; 

(g) fflliKfc£4*>-^?u-7h^:77-r-£ c fc') 
SftlcHiW-* ; *IX 

( h ) -7i^^y/a-y hffifcj: 0#S£|i|£-f * ; t 
im$iR5] m§i?v?y>wg(Otth-7<D&£ 

lO-g^ 46. 199. 202. 235. 262, 293. 324. 356. 39 
6. 404fc«fctf/£*:(i422 ti £V/£tcWJ y&iLZtl 
tzVV*-ymk 50. 69. 111. 153. 175, 181. 205. 
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2 

212. 217fcJ:tf/£*:<i231 £-£tft>tf>-C***>\ Kfi 
£i*f£ffl£iiSerl99. Ser 202. Ser 235. Ser 404.t><fc 
tf/£fctiThr 205Xlt%^i>V>Tf>Z>m$m2iZ§mcr> 

*t*l5tsXW7+Y\t. &.<07$.Smgm : KESPLQ, 
YSSPGSP, PGSPGT.YSSPGSPCTPGS.PKSPSS.YKSPWS, GDTSP 
RH, MVDSPQL. PLffTPTE, LKESPLQTPTED, AKSTPTA, IGDTP 
SL, KIATPRGA, PAKTPPA. AP1CTPPS, PAKTPPAPKTPPS, SPG 
10 TPGS. RSRTPSL, SLPTPPT. RSRTPSLPTPPT, WRTPPK, WB 
TPPKSPSSA, KIGSTENLK, KCGSKDNIK, KCGSLGNIH, &t:\& 
KlGSLDNITHfcW*** V 17+ YXhhm&2 fclBB 

imcm7i 7ivv>\4~?-9*??ywg.nz.V9 
*j 9 yn? nco* y vwh m<r> >j ym& . mtm 5 

y*i— eizm-zttim&ix&iti-th. mm2iz 
20 [it*ii8] mzm5tt:i±6£§mw7?y'<7 

D-^/pfitflc. x\mim3x\t4wm<ry7VT4y* 

urn. 

im%m9i tt£ j ?*)9yw'mr^wK-'&9*79y 
jvmwjymtt.z^miz-r&gittTtzii^x. rsy 

g^Ef— 7«0ser-pro ^^Jithr-pro^ "J ygHttJ:-? 

*)9y*9%W\.n vitro^ffi. 
[OOOl] 

*ttC^-5fc5Hry«7 (paired helical fil 

aKnts: PHF) frt><r)9*79yWgq><z»ymfc% 
1xtzW&Xttmti\zttLX^h9*79yrt9&<r>tt 

40 h-r. 9^9y^9n<^Tiymcovym^m¥L 

r^aith-rtc^ft^:lji«c{cB^-|». *^li. i 

- ^ *> 9 y '*9 n zmmftiz&ib^&ffit&miLzmt 

50 [0002] 



( 3 

3-, 

angle) ^fl^flBtftti,! .1 2 . 

X^i> (fijfi^Xi: LT, Goedert et al.. Current 
Opinion in Neurobiology 1 (1991). 441-447 £#JS$ 

7*>h (PHF) Xt>h. ^<7)PHF<±«/JVg 

[ o o o 3 ] b M5w^->fc:«. m-^mm^mKh 

XT? 4 =s>7frt>£.t& 68&0M y 7*— -Misofo 

fcl.£>*t£ (Goedert et al.. Neuron 3 (1989), 519-5 
26) . ZtltX'iZtilhtlX^&JEIj&fVfyWgb 
T)V"J)\4 -7-0) PHF fVfyWmt 

( 1 ) pnF*<79»vmt. JEftofyfyws 

b l^fc^ttTS) 0 . £ coi b 20 

(2) PHF^^^y^^iUySftfcrflaf-r&a^ 

JBS:5a£l/0>5 (Grundke-Iqbal etal., Proc. Nat 
1. Acad. Sci. USA 83 (1986), 4913-4917; Nukina et 
al.. Proc. Natl. Acad. Sci. USA 84 (1987), 3415-341 
9) ; 

(3) PHFt^fy/vmisDsyfrwsmmizt} 
^xitmm^&m&ttL. znzbuzwjyffit 

W-y£m&Lo&£*)m\.Mr mt^&LX^Z 39 
(Steiner et al., EMBO J. 9 (1990), 3539-3544) ; 

(4) PHFi">^y/^«<i!mSflWr7 8nm<03c^ 
Rft (crossover repeat) y -by #7 4 ?X y V 
<7)mffi£.LX\^& (Crowther and Wischik. EMBO J. 
4 (1985), 3661-3665). 

[ o o o 4 ] m^nmztitz ? ywmtz < h 
?i)*c-dM& ( c Dftmmz x oag) 1 2 . e s 

(Cleveland etal.. J. Hoi. Biol. 1161 (1977). 227- 
247) . Z\tl\Sm={-W8ffirr-9t^2rt'& (Hirokawa 40 
et al., J. Cell. Biol. 107 (1988), 1449-1459). C 
*Sg<0^a 3 £ fcli4 ®Ort£5R«£#*. .lit t>\& 
Wmi!&tZtlt><7)T*:y70-t:<&!£tZZt (* 
fife rr-byril-M-f >" (assembly do«ain)j i:W 

y*1— b'tioTUyK-fk^il (Steiner et al., EM 
B0 J. 9 (1990). 3539-3544). T/WW V-^^COM 

^ o ymz^&th t z mmmmb tch o ( m 

*.(f. Grundke-Iqbal et al.. iWS£#!B£il*:v>) . 
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4 

#fc:{>fiR£t6 v ->?£tf. Goedert et al., fflJS; Jake 
s etal., EMB0 J. 10 (1991). 2725-2729 
v>) . 

[0005] PHF^^^WN-^MJliE^^^W^ 

$ib tt^x m^izm-zmmimi >t <ss$n-c £ 

tz. *<nbm±. jES:5"?£in vitroTVKo*^^ 

— fc'tA 0 'J ViKk^S t . 

T'£>& (Lindwall and Cole, J. Biol. Chea. 259 (198 
4), 5301-5305). *K LT. m^^m^ffymtfZ 

u&Ti±?v?yw3<?)mfi&v ymft<r>ia&x'}>& 
&i>Lti%\.\ zm^mnmA^s<nm^bm 
mm:mmmb^t:tmm:=.*-ny7a* 
xzmwztd. zm.. m&tzvym.ztuzfy 
?y*9mtWkLXPUF*mistf-hti*>o . 

[0 00 6] ztitx. b'o-ruTJ y*-f—et>m& 

^Oymnzm^-f-lcryt^iix^t^tz. 4*7 
o£> (Neurcscience Utters 128. (1991), 195-198) 

UL ±Vy/bls*-y7nyy^f—7£m£t&7 

dt>( y*7--*tstiVi'Bmft'm>t>*7---mft 

iSmLfZ. Z<7)*1—i£tef>7?yj*?m<r>Ser 14 
4, Thr 147 „ Ser 177 tiXlfSer 315 ?>gS£ 0 yWt 
fcttz. Zix^0mim<?)^WmiLtzh<7)blij2. 
■oX^tz (Lee et al.. Science 251 (1991), 675-67 

8).fi!oT\ k'<ornf>f^t- vbb'<nwmT$y 

wm&T)wt\4 -7-mmm.i,zm^-Lx^h<r>^ 

mb lXMWZti%\,W>&. 

[0007] s^ic T)vv^-7-m<r>. mzmm 
tsxomuz^ T>vv>^v-<rmw£m®m:?y 

b &mi>mm t %h . * j 9 o-^tmr aui^* 
mzuxti*). zta±v>WL9*fywKb&vy 
wt9*7*y* j 7'&.b*mm-hzbtfx%h mt 

fcf. Lee et al.. ffimmZZtltz^) . L*>U Z<T> 

Wfuxrivvt^ ^-<m&.b\t*m&x'ht> b&frti 
mvym<t?>y?y;viti:®mmizwm-h. w> 

filfrA 1 z 5 0 (Ksiezak-Reding et al. , J. Biol. Ch 
em. 263 (1988).7943-7947)liPHF t t^^^y/^ 
WfcfcKJETS. Sternberger Ji> (Proc.Natl. Acad. S 
ci. USA 82 (1985). 4774-4776) li. TtV*J/\4~Z-0> 

fVfywgbmiimfywxizgMLtzvyWi 

Itxfr-- Ttm&t&imSM I 34$:*aiL^. « 
Lee t> (Jifffi) {±. ^->^^^«COC5ft3g««t 

•tWKSPVtf— -yfrhtch U yK^rf-r-'t^H" 

^Sfl<F5rxe h-rz%m-h<r>frb^fr*m:hh b 
[0 008] §<i>t. T)Wt\4 v-<7)^(c:^ro7t7-fe 



9tfZti£Tiznt>tiX\^\,\ 9*79y*9m*t><r) 
[0009] 

im&mfrLx o t-rhwm\ lx. *m\cr>& 
m%-rmtmmu. t>uv>\4-?-9V9»*9& 
&m.mzv>mterth-7. z<7)v>mfc£ftm 10 

ft. iffi9^9vn9%<r>TA''*ji^~?—9*79vK9 
S^in vitro^jfefra^ fcilfTrt^vfV-PHF 

[00 10] 

im&*mm-&tntx&fm im^mmmeofm 20 
BtffgWfcfttt LT v >s * y*9 «<ox e h -r 

y* y Yfrh<F>9*;9>rt7'm'&) yMltZtlfzVi 
mi t^ogmU. 9W±X<?)Mr y7h^U » 
>J^<Ote£ffiT£*U -eLTpro ***>i:£g<ser 

'jyK^nrv^s^^^yy^aoijai^i&r era 30 
#SB) . a = r^/mti^ttzits^msx-m 

ith ; 0te<f. Lehninger, Bioche»istry,^2IR, "7— 
XJrrV y^\-X(Vorth Publishers), X.a-3- 
7,1975^. 72H£#flB£il*:^. 
[00 11] 

4 y* V h# iz 'J >m{£2tifzW&Z'&miz1f 
£LT yv^W^xt: r--:m l ofiitfttt 

I/O**. S^fc. c:it^coxifh-7-Jiuy»fl:«tt 

[0012] *&B8<0JJ£ U«Kfc*J we, gtxt h 

(a) **Ui?^ ?W\'?fftf>(Z)ser-pro fcitAhr-pr 

o tf— ^fcy^mwi ; 

( b ) Ztli±4 2 k Dff)Mr £1rf £ ; 

(c) -£ft<±ATPtC±*)7Sttfl:;X;fu 1. 5mM<0K 
■ ; 

( d ) ztuim^ycov >mmz£ *)%mtztiz> ■, so 
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( e ) ^fUifitMAP^-^—kt^tJLoTBaS^L 

& ;-ei/c 

(f ) *;rU;fcfrx:7r?-*'PP2afcJ:oT#iSttfl: 

[0013] .1 ClT-ffl^S ("ser-pro iJltAhr-pro * 
7j fcUdJfllHipro yygfl:««r 
fg&ser 4£lithr gsSfci&t. ClOrMTOa&teM 
AP4ff- fc'c^y?*— A. GSK-3J3j:tfcdk 

[0014] r£MAP**— m#j tmmmi*. 

Wi.(fMAP2 (toMHS^WW^. W*.fcf 
de Miguel et al. . DNA andCell Biology 10 (1991). 
505-514#«g) b\ MBP (5x»jyJgStt^v 

^B) HfiJtJJERKl (Hunter, Meth. Enzy 

■. 200 (1991), l-37#«g) Oi^^P^&^BrCS^r 

miz&^xwftix^zm&cmmLKMmcr) 1 7 r 5 

fcftTOi* (Hunter. ft&) . 
[0015] *3&9§c7)fl!s<0# £ U*W=*Hvc. 

oxt-h-r«yy|tMg&-fcyygst 46. m 20 

2. 235, 3%, 404*><ktf/4Jt«i422 tiXV/ttiteV 

ywn&im%his*-y%m so, 69, 111, 153. 175, 

181, 205. 212. 217*5,J:tf/a*:fcl231 SI a 

A */y*—J» htau ^kS^S-frTtT-?^. Goedert et 
al. (1989. nH) 

[0016] LV«"CI4. OTfBcOxh-h-7- 

i±r 5 j seas 262(0 »j ^KftnTtg^-b y 

1^7 OkD^-- 1ft t J; oT'JylHfc^flS (TIE# 
fig) . *mHz£Zt. cwtimwyWMXSk'Vg'^ 
<r>9^9y>^9m.(rtett^<WfhZhirfr*>'> 

&in vitr6mmi£&Z.&fri>LtL%\\ 
[0017] -eoffi^fc#4 LV^SSTIi. ;<0it 
h-TJi'J>-Kfl:^rtg^-feUyaS262. 293, 324tJj: 
1X409 £^t?. 

[0018] g!-^T. *^HB^8"1^B««. 262 ft<D-fc 
U ytJJE^cOser-pro ^/^tithr-pro tf— 7C0U 

<r$mnW!ttmi:mrthz:tizf>&. zfili. m 

<W>-:7VW£. xt* h-rt^ixsy^ls^-fe'Ji^e 
2tft>jy&{k*vy Tb2h*m\v&h^J9x3- J r 
Astttixy 9a— r jutawtA y**<- h-f&zt 

££~>XffdZtWX'Z&. 

[ooi9] *wmtt i — ya 1 ntz&ztm± 



(5) 
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oxt h-ru i ^>*it\±*m±w) yfflte y yft 



[oo2o] *%fflc7)$ Steffi umwcuu ;<w. 

[002 1] 

[flsU 



KESPLQ, YSSPGSP, PGSPGT, YSSPGSPGTPGS, PKSPSS, YKSPWS, 
GDTSPRH, MVDSPQL; PLQTPTE, LKES PLQTPTED , AKSTPTA, IGDTPSL, 
KXATPRGA , PAKTPPA, APKTPPS , PAKTPPAPKTPPS , SPCTPGS, RSRTPSL, 
SLPTPPT, RSRTPSLPTPPT, WRTPPK, WRTPPKSPSSA, KIGSTENIJC, 
KCGSKDNIK, KCGSLGNIH, KtGSLDNITH. 



[0022] tfz. ^r^-H^TS/lfe^fii*tJ:o s 

[0023] *^t7)ffe<0BW«. T S /Ktf— 7C0 
ser-pro £fc{Jthr-pro (7) 'J yKfcfc i ->X9*79 W 

V«V^*BWfcffi3^tm. mHt9<?9y'*9 
'g<?>TJW^V-9*79y'*9'g'Win vitro£&fc: 
JflV^ilS. :3 L,X®htLhT)VV^4~?-9i7 9> 

PHF 3£S0O§35B>T^y>M V- 9 *7 9 V 

Wg<7)JE%9*7 9 >>*9&'^VgBWt:Mz&mX'£ 
htzbo. ttz. JE89*79>'<9'gZTW^'?- 30 
9*79 yj*7n'^$a&t&*%?Wr)7v : r4 y*1—*£ 

<7)Wii,zm^^tzmi7t^y^-7-m(omm:in vit 
[0024] ^mmnm L^wmza^x . ^»ru 

(a) *m±9 i 79yW&*<7)sen>ro iiitfthr-pr 

o tf— yzvymcth ; 
( b ) ZtlteA 2 k DOMr Sr^TTS ; 

(c) -eitJ±ATPtCj:0«ttfl:$<l. 1. 5mM<0K 

■ £^r-f* ; 40 

(d) -eWi^o^ycouySHttiOiSttft^iil. ; 
(e > -e*Uii£MAP*:>— -tfffitttCkoTtglSSfi. 

S ; *LT 

(f ) **Ui*X7 7*~ «r'PP2afcJ:or^NSttfb 

[0 0 2 5] mm r Mr j l±SDS^m$wjci&KJ:9 
[0026] *f&Hfl<92 t>£.W)ftt. UMBBtrfcL - 



I (a) -79m* 10 bMHJX-HCU pH 7.2, 5 * EGTA 

. 2 #i DTTtj^txrorT— tna^ffl (n4 *cr* 
>\ rro-f— y % ^.yx9f-yA^ o2-7?d/d 

7*>J>\ PMSF (7-/ft7i-'Mf^M- 
)V) ) <7)S^*J«t'-C* ; E:^'f X^-S ; 

(b) Znttisl-hZ lOO.OOOXg T3 0^, 4t: 
fc-CS^JSTf & ; 

( c ) S^fl^Lh»*JROttJt- ; 

( d ) gSSryt-^AittBKJ: *)W9 yWK&M 

( e ) mmmm ywmtzx ows^-s ; 

( g ) vmwmz 4 * yim9 o f 7 -r -tc i 0 

( h ) ^ix^y/a -/ f£tcfc OPSSrP^tS. 
[0027] r^gi4fl:>N'-/7r-j tv^fflS<i 25 «M 
MJ*, 2 rif EGTA , 2 ril DDT, 40tf f^-hD7i- 
WX7x-h. 10/xM jT^^R (okadaic acid) , 2 
rflMgATP, fcit^T-OxT— fe-ffl^W^*i-|»^' v7 

[0028] *^<7)fl!J<7)#* U*Mtl±. 9*>9V* 

7®^K«^4>wi GSfcJ:tf/£Jt^iCGS*f~- 
:7 £ U ymtetz ztiz£ t )9<79 ywrntTW* 
4-?-9*79 y'*9mz*fmt1tz3&tf& Z b *>*T'£ h 

[0029] *fgBB«0^^— tf<7)2 ^>t#i t^mmt 
tl-S : 

(A) mMmcrymHHIto* Mono Q (PharwciattS) 
X'4^y^9t3-7h9y7 l-lzWh ; 

( b ) mtantt*w^'^com&}i£xf9yw&<7)>) 
ymfct^xmcth : 

( c ) &L'bmdg&Li^9*79 y*9m& 'J ymfcL 
2. ; 

(D) »3 5kDT-^tiJ^l.a*2: Mono Q "CM 



(6 

9 

(E) 2003&^250mM^NaC lST^ai-rS± 

[ o o 3 o ] -e lt. to*-*— t'iiifc<o#©£*r-r 

5 : 

( a ) «U4 Mono Q {CtS^-T&*>\ Mono SW±*££L 

(b) **Uii*ttp I£*rTS ; 

( c ) Ztliim&?/l>T3 5 kDiZiM'O K (> 9 
5%) -eLT4 1kDfc/JVNVK (<5%) 10 
"f ; 

(d) -fiUi htau34 £3.2 Pif). htau40fc3.4 Pi<7\ 
htau23£3.3 PiW. -f-LT^tt htau23 (Ser262 — Al 
a)fc2.8 Pi^y yg»£»;*iitf ; *LT 

(e) **ltt?9*V''C?JKH: , J>'B£ 262. 293. 3 

[0031] mmnsmiawmtti h h ifzl±V i*> 

[0032] $^tc»otoffiL^®atfcv^T. *mi 

<0*i— ^mfOJM^^nhlXh : 20 

(A) «?Ll«l<OB8ltiai«iO®xlfy±7S^»?-ri» ; 

(B) JBSUBfcfc^y^&Q— fc7rO-X(Phar»ac 

(c> jsajB^taoftftB^^^^y^s^uy 

(D) 9>)ftmttteS — b7rn-xt?nvh/5 
7 4 -fcjWtS ( -f^IlL HfsSttli 2 5 0 mM 
NaC lTlgJU-rS) ; 

( E ) ^T^O-XT? PVh/77< -fcsW 

S (*£«. fcf?gttl±2 50mM NaClTlS 30 

ffi-TS) ; 

(F) yMPT&z.im* *T~ b'Stt«7 0 

(G) Mono Qt^UVhT^^-tjWfS (-^OlIL 
*f*Stttt 150mM NaCl T^ttJ-f h ) . 

[0033] -f-LT. tfJi^co^aSr^-r 
£ : 

(a) «UiQ— b7ro-xt^Lil* S— 
^rn-xtl^tl, ; 

( b ) **itt7Jl<# Uttp I £lrr& : 40 
( c ) -£;W2 S D S Y)VX' 7 0k Dftjgfc±^\*y K £ 
&t ; 

( d ) f-Mthtau34. htau40. hUu23t> itXfl}^)K 1 
9 (-fftb*. 4£«8M^*££#ii£) t3~4ffl<0'J 

; 

( e ) -eitUK 1 9tf>£Mft (Ser 262. 293. 324 &£ 
#356 #Ala tZ$&EZtlX^h) ZV>mLL%^; 
*LX 

( f ) «ltt*->* WC?a*Ser 2G2, 293, 324 fcj: 
#356 tVvm&h. 50 
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[0034] *m&>wm z nmmizts^x. 

*>A?lt0>2Otf>IGS*f---7fc2O0>CGS*f- 
-7 (Ser 262. 293. 324. 356 ) £ y >Wtfkt & 7 0 
kD^^-Hfli<JC<OieiCj:0#^S : 

(B) Q-*7ru-XT?uvh777<-taW 
* ; 

(C) aOScftB^«:S-*7rD-XT^DVh^ 
7-f-fc;Wt£ (-ewBl. fc*jStt«2 5 0mM 
NaClTS!ti-f&) : 

( D ) y yr#o-x-e? o7h/57^ -fcrfrtt 
£ ( *<D|g. fe*?Sttli2 5 0 mM NaCl "CiS 

(E) ?*f?MaMt£ (*<?>m. *i— t*Stt«7 0 
kDT^aj-TS) ; 

( F ) Mono QT-? D7^57< -CjWS ( Z<7te. 

fcfiStttt 1 5 0 mM NaCl ) . 

(04 5#Hg) IgA^I^amteUtf b bifc(ifft 

*>< Lxmm&vwwmtm&m 1 1 
fs^^ii»{jiiit^ ( 6 > izmm-zx oizftozt 

[003 5] $4>fc. 4 y-y/Min-gel)T-y*4<Dj: 

xnzmzttf-czz. 

[0036] Mono QT*tf>? 0"7 h 7 4 — liHSfcfiBI 1 

[0037] mi— *fmht:#>iz&mLt:m&>& 

irf)*z>miii. mtniM (a) <r>7u-fT—mwm 
m^ffmmzmkrt. m&m 

[oo38] mt«t L^mmtzts^x. *mm. 9 

+79VW§.<r> J tVyim 46, 199. 202. 235. 262. 3 
96, 404. A22HXlfhU^->mM 50, 69, 111, 153. 
175. 181. 205, 212, 217. 231 $r#PWt V >SHt?" 

[0039] fl!!<7)«i»^ LV\©«-C«. g^^-Hfti 

-fe y yss 262S: y vmcth . 
[0040] ZL>iz#ii^imit703-yyi'>? 

— fe'^-^-Hf- 3 . ^-&*>*>4 y7t-Aa (51k 
D ) £fcli/8 ( 4 5 k D ) itf/ifclic d k 2 — * 
■i 7 'J >A ( 3 3 k D ) T'i>S7*Dr^f >-*^- 

[0041] *mm>%%?)ntL^mmtz}i^x. 
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[0042] *!6#7>fl!l4>BMi. fe'tftfl 

[0043] rTnT4>*±--emmmmmj t 
<mtix^t. mm. znxdwmmimmw io 

SliiJ:tfPP2aO < kd S3ftSttfc*X 7 r *~tfC& 
*V)i§^CDP P - 2 a ) C J: i— t&gHH&rab 

S&0ffittfcJ5tT8£trSit&. 20 

[ o o 4 4 ] » t u-mmz&vox, *miitT/i>v^ 
mLmmmmm *) » o ms&mz t &&&& 

WSItW^k "f Sj&SfcrS^ ill. . 

[0045] *wmfe<mz L^satctjwc, 

*t&T$Sffir>X-frt>tfLr>X^Xtj. £Jn<7>T$yK 

[0046] *^BB<0-eof6oaW«, 
-TSr^MWtSM«-Slfi«c-C**l». ^ JlliL?9lc 

tw^o-ck. *y?n— fiv^wx-h-yx 

, Harlow and Lane. Antibodies, A LaboratoryMan 
ual. Cold Spring Harbor Laboratory, Cold Spring Ha 
rbor. 1988 £#»B$il*:^) . 3 £>(C. «;<«i3Q&7) 

J:9#A>*ifctaft-CJ>oTt>J:^. ISWiFa 
b 7 7 y* y h<D X o &#5£?>xe h-Tlzm&t&m 
1) £ flMS LT V ffifcO 7 7 7* > V Xh -> T t> «fc V ^ 
[ 0 0 4 7 ] LnH&Sfcfcwc. *IKBcota*(i* 
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ZtUmtrimfiin vitro^TtS^-Sfc^^&Tax 

[0048] Mi LUMMctttvt , 

[00493 *%ffl7)Z<7M<?)Em±. T)VVi\A V- 

- *?HHtf>xer— 7*; 

[0050] ^^co^BrfflajSIWi. H*.fcfli£lfr^ 

wswcii . w&mmm&&m?>x.v h -r<r> 1 o 
mctrri.m2fi:«c5:fflv^ffi^^L3i. (mm. Ha 

rlow and Lane.lafiSr#8g$it/v:V^) . *3%^)§^>tC 
8iI^)!B«tcfcv^T. ^l!frfflffl*!ft(i*IWBoxth-r 

ivt Lxmut>tih*mtx.v h-r^mm<vii& 

it h-rcoy y&ittttltLxy-yTiMV y&titiz 
mtx*i— vmiZt-f-i-hzttfxzh. jgfi 

mmmr%imxfc<m^e>tix^?>. ztitim 
-riizm-h^mamimmL^nwmt lxb 

MSrffifflf ZZtiz**). hh^\t^-^zi.->Xf 



. (8 

1 ? 

zbtrnm-t^Thz,. 

[0051] *m\<m<r)&mrr>vv>^ v-mzw 

4^—9^9yrt9Q<V&&\Z-0\\X : 

- y^-HfcofiPfcfco^T ; 10 

- *X7r?— tfPP2a. PPlfcitf/ifclitf 
tUis- jL-'jy(calcineurin) CD^RfiEfc^WC ; 

[00523 ±&£mt&pmamc?>mim±&?}> 
[0053] *n«$icoij £ Lvv*n£-m. v 20 

[0054] *?£HHo»}i|co#£ U«Kfc*swc. To 
[00 5 53 *f&Bfl<0$£>fcfl!seO@tffcL lES^^y 
?®iZ$mt&tlif><7>in vitro££igft-r6^fcfc& 

wkizvymLZtixtsi) (mm. ser-pro *jt<ith 

r-pro tf— 7T) i^T^'V'W V-^^WKfrKJ: 
[0 0 5 61 rjE8^?yA-?©coily&fl;£«jm: 

-t&^frj fc^fflgJi. tdtM y* -t- fe'coiStt, 

liser-pro fcitf/ifctethr-pro tf— 7T'<OS®^ 
[00573 JEXnfVfiy'WWl&U&tMXmt 

&fzMzim&£%mi:ma-rhzbipimx'h&. * 
-*">?yn7sr£i£«-f£. oio. 
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h -7£ 7"o -/ ? ^-S i b iz i 0 'J y&itZ ix&x. t h 
-7t*fHfcrt*;fcSa\ £ttt. ZiihifiTu^y* 
+-*(Wktomi&&i:m?& b^omTTUT-4 
y*ir-*<om«<r>Y*4y£mihinJz.l><?>X'h' t )& 
5. m<n947n<amii9'y£t:te*<?)*i--*lzm- 

[00 58 3 *38JfcL *»ith-7J 

JflWCTA^ vf -?-f>?y'*7mz&mm:tri{*. 
ttzitT/w^ ^-m<rmmzm&?*??yrt9n 
izm-&itL#£}&kt?>z\bizm-rz. zntmznz 

•J ? Q~*-**fctt* y ? o— ^;Hff«c^ o < £ i fc 
(mm. Harlow and Lane.m«iSr#^$*Ut 
^) . ttLi*mi(r)fi:#>tz*03-£t:l*X t J'<.71-\ : Z 

j>sv>»iit«L^sjia^^yr— (mux. «7 

(Harlow and Lane,m«) . £tl. 0rS<Ol)i<*$-«^$ 
•fr Scotia L^IMUt Z<r)tzlt>lzmi LohZb $r®» 

[00593 -etoffecoffifcfcwc . *5KW±, ^"7^y 
S. 

[0 06 0 3*f«BtJ:&fc, ^^^W^Sti^cOC 

*jgh-^-f y izif&r (r*yry 

o^:. 9V?yn9m<r)ZMfcfc\t±Wm7x3*:XX' 
hhi.ot£W^ P H F coi 3 ^S»cfi|jico^jS«r-b y 

7v-Tmx'cotmmmz£&i><7)b%z.t>tiz>. *<r> 
tsmt lt . %w>9 *7zmm>t> p h f*^«$^. 

[006 1 3 T-fcyy'JHggco^W&fc'HxKgK 

^ >>za«t*^<7) p h ¥<mmt 9*79 ywmnmm 
zvymfcizxzb&btih. znmmt. *muz* 
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1 5 

[ 0 0 6 2 J **Uft. *&^«j£ft{CfclvCWIfl*lfi 
mM*t,(OPHFcrmftLZf5±loi>WmX't>&. *> 

[0063] *&f5J<DIRirS smi. TW>\4 v-<0 

(a) ^»>43R<0S^^tr^'J^rf-K*^^§^ 

7^Vh) ; 
( b ) T)Vyt\4 7-PHF Zmct^Zmit 4 

( c ) rn-yvf -e-ap h F<mmizmvxxm 

[00 64] ^ItfflV^ tTlVVt\4~?—0m&j:'> 

mmi&mizmmstix: phfj ^tt^x-b & . 

[0065] r 9 V&Xnmm'ktiX 017+ F j t 
v^fflMti. SffiflOg?. # 
At*>**0^:< PHFJr^-rSit*^!.^^^ 

[00 66] T>VVJ\A^-PHF<mffi2Bmthm 
m r ®3=5:5fcfrj fcliPHF<DJgj££«<rggH^£3fett<0 

[ 0 0 6 7 ] * UMWNctJWC. ±E*ffi<0lS 

(a) t»ffl$fi*&m±o. 3~o. 5mom;^- 

HCl. P H5. 0-5. 5T% i&dn^SSI^^^^ 

[0068] *?&bj§<7)S ^tffitoawtt. r^-y/N>f v 
- p h ¥<mm m±*Mi*m?& oizmmzmm 

(a) mttK$m\t?V&#cnigffl£%tt#V'<.T 
ZW3mcr>im&TX'T>\>V>\4 P H F <m 

( b ) a y^^-i, 3 ^^M'tor/i^W ?-p 



>4 i/ay<7) 



[0069] rmm<&&f&TTT/UV/\4 7-PH 

F^jssriirigtc-rs^frj tv^fflgiis mrnn^ 

£&<0&tlvmt0. 3-0. 5MOMJX-HC 

u pH5. o~5. 5?. mmotm&iit&im 

10 [0070] Cl^T'fflV^ *T)VV>^ -7-PHF<0* 
Jt^T. !^<0ffiii,it^«^PHF*^jft3i^^c0 

[0071] ±sx£<7>#£ u«fc*jwc. m*v 

[007 2] *5SH(cJ:Sfc. ^^y^BcOC** 

^yA^KoziMt. -E-ioawr^y^N^v-ap 

20 HF£irt:S>-rjry^-7— ffcfclS^-l/O^Clitffca* 
ojt. AMI r 7/ i,7A>f-7-aPHFj fcUiTUL P 
H F #tzM%&&t?> 9 V9>>vn<ry$mwmffit 
im#V<.T1-Y1iZt *)£&Ztvfi:PHFMtm^Zt 

zmz^FtfzMz^ r Tvi^vf "7— phf j 

2>l>(r)tLXm^t>tl&. 

[0073] ft *®WfcRgm&W*££tf;K'J 

^rf- FttPH F<n&&t p h FcofSbfflfiets-gf^-ti, 

[0074] LV^Stttcfc^T. g^'J^Tf- 

30 F»2±fcK 1 lfc«fctX/i^«K 1 2<nXd%fW%. 

mmm*t>f&.'>x^&. 

[0 07 5] Kl ltiilfKl 2tt. *Sttt^»>^y 

i lfcitfK 1 2*mix'miLxi>. mx-^bitxtii 

[0076] jE^rSBatlfc^-C. *%mmw>s4 v 
-P H F ^«J»^SOfcS&Sfl^^9k0sSittrSJ=ra 

4o (a) ^^^w^MS-^^ciiafUBS-rsiafla 

Si=3rP®««<7)»J1irFfc:&SMAPdf-t— fe'Sra 

-F-ri»«tgse^srgsA-rs ; 
(b) 'jy^^^yA-^tSrM?^ -etrr^ 

(c> ^Er/^wv-PHFjrmsrrs : 

( d ) litlH-^^^SiI^aP H F taS^frTTjDi. 

^ : *LT 

(e)gPH F(C24ff^i«^Plc7)^i&S^5 . 

[0 07 7] ±E<0Ig ( a ) T-ffl^S *9*?9V*9 

50 wsr^-rsiaiaj tuaffl^i. ^-y^rtawt^i 



17 

^■hmmttzum^^msrFim \& tix ^x? 

[0078] _t£<DIg ( d ) Kiilt£JflM 
[00 7 9] vKO^ffiti. in vitrotti5£<0S<RL*:-r * 

T. ft&tmx-hh. 

[ 0 0 8 0 ] #£ U^§8Tli. 9*>9 y'WStZm 

gn^mx-Max-SiZ. » t L\.m*pmgmm<r> 

IM&&N2 lfcitfPC 1 2T$>&. 

[oo8i] zti^<vwfmi±?' , 7£ftfflt}iz%m-t& 
nx&tzimvki. 

[oo82] *mi<r>m%& ttrnftt l-c* 

tz\SMmLft<D 1 -ot LX P P 2 afc i tf/ifcii P P 

[0083] mi.TB<7)l><7)t:rtt. 
01a : fWTi/W&ffl (^V7t-Ahtau4 
0. Goedert £>. 1989) . SP, TP. IGS&tfCG 
SWf- yJiBAoJ: d fc&fcfffiT 
01b: (a) {±^«>-f V7*-AcOSDSy^T\ 

( b ) Ji ( a ) &tfPHF?>>CDAT8£ft£ffl^Jt-f 
ASfn-y hX't>&. 

(a) SDsy/K w-yi<±v-^-^y^«-c* 

6~l Hi. aiatioTfeaS-Wrbh^^y^* 
-Ahtau23. 24. 37, 34. 39.3U/40 
(Goedert 1989. HW#HB) T'&S. Ztlt><7)4V 
7 *-A»i. «I«lC5^WWrfcfiFfc*4 3 1 fflO 
7 5 y 1TO&»£>=5:& 3 o£ fc«4 
tt (30: htau23, 37, 39;40:htau 
24, 34, 40). NsfSWtififcli, 29ffl<DT$y 
IS5S*»^51f tSmtfO . lo£fcH2o$=fi:L# 
5 (0:htau23, 24 ; lO: htau37, 3 
4;20:htau39. 40) . 

(b) AT8fiiMfflV*>fAyya7 K I — >- 1 ti 
PHF2"7-C. 6 0~7 0kDcO«ffl{C4~6<i<0-fV 
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AT8fc*tLT5&<KI&fS. W-:x2~l Hi (a) 

X'm^tzcotmtmmrz'fyz. ^^>fy7t- 

02 : WStCfc^T^SS-^h hy<7<0. B<W— 
^fflV^'jyift. (a){iSDS^-C. (b)Ji 
AT8S:fflV^>f Ay TO-y HT&S. 

(a) P-yi&tf2tihtau23£). m$faO>& 
ftmRtxa^SDsy^Tfcl. (Mr coift^yyffc: 

i£S) . U-V3~l 0lifl!^y7t-A (htau 
10 24. 34, 39. 4 0 ) iOSffil^-iSr^rt. 

(b) «AT8ln;flc&JBV>Jt (a)CMAyyo-, r-T 
&£. AT8fiii*Mi'JyKftacr)-t^TO'fyy*-A 

au37£&tr) . 

03 :«^K3M. K10. K 1 92HXK 1 7C50. 
K19 (9 9®t7>T$SWm) «. htau23tf)Q 
244-E372 &MRVN*38X 3-*-y«S££ 
to. -IfUi. RS#(i<03*>3oSr^tf (R«*<ai . 
3£tf4 ; KglMa2«h tau 2 3fcl«R£U5:V\ 

20 K10 (168ffl<0T5yiea*)<i. htau23c0 
C*SgiTWTV^^i5r»^T(i. K 1 9 tUX^ 
&. K17 (14 5fflcOTSyK^) «. SI 98- 

e 3 7 25159 ( r- y T^yB§a&&a^*&i o . m 

2<0Sgmfi»i^*-f. m4ORgmfi(0»»)*X'W 

T^^T/-b>yy- Hy -( N5fcJsy^-^y« 

«) SrStr. K3M (335ffl<0T$yBS«S) Ji. >7 
^tau4N*Jg£01 5 4fflOT$y&S£fchtau 
2 3 (3S2R»iMa£:£££^) OR2 2 1-L4 4 1 
iEWSr^tr. K17fc«. *vr?-KS198-T220 
30 <0&M^^tT*S. fl^5«^Jt«t:<J:0. AT8<^t 
IS^^iC:co««tcJ>l.fc:W^rv> (04#«H) . 

04 : htau4 0&&tfHflHSticK10. K 1 7. K 
3MfcJ:tfKl 9<oyy|^ffc. 

(a) sDsy^. ^au-^i. yy&Wohta 

u40. K 1 0. K 1 7RJ/K 3 MT'. fiyau->tty 

n.t>ti&tf. ztatK i o*^ty ymitztix^* 

^izibVbi. 

(b) AT8iffl^t(a) 9HJ»J7xit filft 
40 J±. H^Tfc t, y yiKk^fiyc^tllT'fc^ h t a u 4 0 

(U-V2) kK17 (U->6) tc0^R{5fS. L 
*^L. 'JViHfc£ftTfc9AoMr ^7h^SrT{Ct,*» 
^^•f. Ul^frKlO (P-y4) £fc»±K3M(U 
->8) t<iSJ5L^rV^. 

( c ) **-4?fc v=ra<- h-ri.mtJj:^SW)«^ 
<*K19. P->-l&t^2(iSDSy>$r^-r. Mr 

yftyvse^tM^T. -ertd^-h^^^y 

&tM{iAT8£fflV^AyyD»/hT-*>SA { . SJ5 
50 li^<Jl^*i!Srv». iti(cj:0. m.i%mitKmi.® 
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05: h'j7*^y<.rf-HS 1 9 5-R2 0 9OS. d 
col 5Wr)7$SWffi££ t )*Z>'<.71-V (■tVyftM 
5fflfc h\s*->im\m:ists) £0S199i:S20 

wmtt:. 

06 : htau2 3OD-£gflc(S199i:S2 02 

ZTXJWfym (D) fc^ifcto) <w)ym&Xf 

htau23«DSDS^;P^-r. l^-y3&tf4J±. 
ftJtitt U vBHtm Atf &<0D -ISIftO s D S y^Sr^ 
■t. D-^Wihtau2 3(C«^L±*-C^oT 

y y«nmmfT<r>s^mtyj^PX'm torn* l#>& 

i/-yi-4(0U//D7 r-£*i\ ttftttittiifty 
yMiffl&h t a u 2 3^tRB5r*-r (P~>- 
6). LA>U *y>-BHtOhtau2 3fci>£JSU5: 
V^L (l^-y5) . Mr <0it*^7h»t^l— 

y yi8fc3ftT^fctckA>a»*>£>-f d -£H(*t tRje 

L3:ir> (P-y7, 8> . V—>9—\ 2«, TAU1 
«rffl^3tP-yi~4<o^AyyD-yhTfcs. dots 

f«±. 'J ^KfcmcOh t a u 2 3 ( W-V 9 ) O^fcR 

KU yyfifl:L^htau23 (u-yio) ti>D 

vK«y y&ffc-t y yfc-k <«R-cus<k a -c* o . 
lizWr>xm8&MZ~?x?-$-h. i^-yiofcfctf 
Shtau2 3fcTAU10V>fr>—^SJE»i. .TO? 

07 : «B«(Cj:-5-CISS?-frfcb M y 7*- Ah t a 

u 2 3 OK*?— fe'iSttfc: J: 6 y yiHfccogB*£ft. =5: 

(a) fe'fcfttC0~2 4^S>f **ji<-hLfc 
a<7)htau23cOSDS-^yr^y/l/r5 
S\*i>. *yyS^W^©«MrO=4 8kD<om- 

AvK^^ct(w-^i) . >-3~i4ii. vym 
Mr ^mm^yh^^tzh-r^t^vx^. a 

fCl^-y (07bc9TK4. 6, ..fc#^Sr^>oT& 
2>)«. 1 O/zM^^K (okadaic acid) (OA)O 
#ttTT-||^L^ (07aCDTfc r + j Qltmxb 

t) . ^au-^ (3, 5, .. r-j mtrnxbh) 
Tn. **iymm'>x\*£\\ mm&\m2*fm> 

*»0 (ffL^Mrl=5 2kD>vcO>-7h) . S52gpgti 
»10B*fiK^TL <Mr2=5 4kD) . ®3gliHi#> 
2 4tfHT£T*-* (Mr3=5 6kD) . <Hx£fK 2 
4^S<r)iat«. ZtimLn-sy hteffl&ZtVbt<\ \y 
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( b H± ( a ) cot- YyiSJtryJxZfx?. Z<rm8L 

x-WL*)jLttut'jym (»i Pi/»i jywm com 

ttifctfSlOT&S. (-OA/+OA) :30min 
(0. 5/1. 0) , 60m i n (0. 7/1. 4) . 
12 0mi n (1. 0/2. 0) , lOhr (2. 0/ 
3. 0) , 24hr (3. 2/4. 0) . 
08: (a) im7 BLffy-ttltmm*. htau2 3<0 
Vy&fa<7>im£ft&nc*SDS*r)VX'bhi1 : . 

y\,ziOuM**y&ffiP&LX^h. (b)iity? 

10 0-t;HK*SMI3 4»it (a)(0>(A/^07 

Ft-**. ^wia:i«iyyi!fl:om2atf^3gaKT<o 
09 : yyKfls?fcj:^ao^'>^y7*-A<oa/j^ 

(a) fe^^<OSDSy;l/T. 9V4V7*- Aht 
a u 4 0fi9*§&£{Hfc LT&tfT&S [ h t a u 4 00 

^ynif-i-yuy (t) <7>ztit*m£tt&zti& 

t&>. *»^x>yTt:J:Of-^-yyy|^*L^<Tt> 

20 4i^HyyK^U^ ifclil/ovfcv* ( P i tf+*iz 
tt-)^7HP) itz\i±m ( S ) £ Srf . W-y 
l~4ti2 0/iM?<**y>>\-7© (^fHftg) t\ u- 
yitjJ:tX2«yy^s<xTtJ0. i>-y3ti£V4 

y ymitLti? w ©«j j t ^ if {iaai ucti o 
(s) . *^fl!rtrei±^^^*set^tis#LT^ 
s (p) c:t*»'*)*^. w->-3t>J:^4«. *yygj 

30 7iP3«c vymiLLt:?y's?®<7)'<yv. v-y 
{i*yySHbot£7). i^->-3*>J:tf4. 
iOyn^TJBft^fcCaSSflfcV^. ) lx->-5~8 
li. 1 5juM<7)htau4 0£ffl^d3«^!^T'& 

^@<7)^?r*-r. l/-yil~15li, htau40 

coft^ttf^&^Tv^* (-e^-em 5. io. 

7. 5. 5&XIS2. 5uM) $rfflUTO«S«iEO)t 
^tOTftS. (b){ihtau23(0. ( c ) (±h 

tau34c0. yy-Kflsm *>J:if2 4^syv 
tfWjy|i3 0^MtA5. -eii-f^wsess 

o. 5 (oiD. ^-yyy-sfcg^fflfctfL?'* 
m)*^o. 16 (^-ry^zg^effltML 

^">lffl) =5rS. fr)ym.4-m.4V7*~- A (h 
t a u 3 4&fc') <7)lg^-«^c:afCS>i»v: k tcag$ii 

50 JtU (Kd *^l-2^tM) . 
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010 : htau4OcD0T. HffiSttfc J: 0 y y { ••») . &£>WcSi«cSM 1 3 3 . SMI 3 1. SMI 



i^4tmk^tdi.^-y^xuwMst^am-t (a) uyiKki«ao~24iBHa*-cosDsy;i,T. 

SB^fc^i^L^V^ (m: htau2 3) . N5feJg (b~f ) SMI 31, SMI 34. SMI 3 3. TA 

j5«0^8SrttL^2ffl<0^y^X{i. htau23fc U lgJ:tf AT8£ffllVfc4 A/ To* K fiifcSM I 

htau24fcJi#ttL^^fAfi?"lT. .TcD>t#>«ril 3 3i>£tXTAU Hi. SlBHtolOrc ( 2RHS) 
^^7ttSer-Prot^-7£6flIW^tx. T h t a u 2 3 fitK^»1^2g 

£o^tthyr^v^7f-h^a^$*i*;: BrrTo^SfrTUn. fitftsMi 3 1 . SM13 

24- 49: KDQGGYTMHQDQEGDTDAGLKESpPLQ 10 4fc<fctfAT8J±. Z.0)9VW&& y >WHk<7)m2& 

191-209: SGDUSGYSSpPGSpPGTPGSR 0g£ «fctf3& 3gjet'OA^tt& fct»d jfrT. ffl*§S9T 
231-240: TPPKSpPSSAK 

396-406: SPWSGDTSpPR ( g-h ) SM I 3 1 B«'J yK(fcC0g2g|(gJaK.rc0 

386-406: TDHG AE I VYKSpPVVSGDTSpPR ^WKBW-J SM I 3 5fcJ:tfSM I 3 1 0£ 

407-428: HLSNVSSTGSIDMVDSpPQLATL fflfrVfch t a u 3 4<7)4 i»/To >y K 

260-266: ICSpTENL 014:? ?t>J:tftt£tt«7)S D S*»JK & <5>trtC|jtffc 

01 1 : htau34£D'J>'Kft3? (AW) fcJ:tf90 SMI 33. SMI 3 I 34£JflVtfM A 

m-ii2 4mav >M{mr)*titn&izj:<®x^& (a) sDsji?yr?y*T$F*«*». i^->it> 

m9btHM) . 20 £tF2U*-*— HftcJ:£24B^wyy|^wi>J:tfa 

01 2 : TVJi\4 XWEftZt h<7)E?>? OflBSftK 1 0*v*-. P-y3iiJ:tf4tt. y >Wt 

a. &£>tft:ffif*SM 13 3. SM I 3 lfcitfSM I tt. V>&{m&£V®cr)imfrK 1 9^t. K 1 9 

3 4 £18 V 6«>4 A y To y h . WWmmtt^X y >W&Wgk=s7 Y Sr*c?\ K 

(a) U-yi(±. jE^hH*f!81B^«o?^*>7<c lOtzowCJi. 3#cO/N>K^:7h#8&$fi.. K 

^HcosDs^yr^y^rsKm^ciS-c. Mr 55 lT^vvais^hUb^Kiii 

~6 5kDOl3£5~6:^/\>Kj5«a*>itS (1— y (b) SM I 3 3£ffl^*: ( a ) *>-f K .1 

3<OPHF^«>«kO«^H5^) . i^-y2li. -t* coiiWtti. *yy»(k»©oKi 7 (i/-y3)m* 

Sttfc J: 0 y ^K-fbL^S^jE^h h- ;^£^L . fg^L. fiiS^** J Ra#^mtcASC: t 

tf4ti. Vymft.£m&c<-?'<X<r>9V4V7*— A (c) SMIF34»fc(a)»>fAy/n./b. 

$-!2irrSfii;(*:5 E 2 [Kcsik et al . , Neuron 1 (198 ZffMMt V ViHWKBOK 1 O&XVK 1 7 £gl£f 

8). 817-825] &m^t:PHF9'7<7)4J»S7'a-/bT' h (-#±*y\>K?>*. U-y2tiXl/4) . -KOfii 

U-y3tiT^>y/N>f-7-j£#^|i5*^*JSI?ii flc<iK19 (R«««) SrlSISL&VW. N*SgffliJj: 

t9-4£HzX&&» ymUM^ti^i: ray y&tt. tfM&£Mim&m (ny^-> 3 y& 

9y^99.ff)^>YWlV±XTm^y V LTV>6 #tt) X't>&. 

ZtiZ&MZivtz^. (d) SM IF3UI^ (a) ayi JxJZfu-, V. 

(b) SM 13 3 SrfflVVt (a)^A//D-/h. Z Z<ntKmt0 yStft^tlflK 1 0 (U-y2) «D-#± 
OUtfrltE^O: t I— y 1 ) £ «fc tfR 'J >-BHt 40 W\> K<7>*£12^ U . i^^S#Rg»I8?>»fc:J> 
(fcDPHF^ (U-y4) £igm-f£. S£fc£^«£L-0^>. 

(c) SMI3 1»fc (a)»Uy7'07h. ^ 015: h t a u 4 Ofcjtfh t a u 2 3<D£^Mflcc7) 
tftftftti. yvSftftoiE^bh^^fca^ryygKk 0. 

#!Sfc:ibSPHF;J"> (U->2*Jj:Uf3) i&g^TI. 016 : h t a u 4 OfcJ:l*01 5 fcij^ftf:*?)^ 

C t fcfflBSflfcO. M«c<OS D S^l-. ^r^t/tSifrS M 13 3. S M I 3 

(d) SMI 345:fflV^ ( a ) <T>4 AyTo-/ h. d lfcitXSM I 34SrfflV^ y f h. 
^Wi. y>«1ta<0iEJiJt (U—y2) tP (a) U-->-l~8l±. htau4 0fc-ec7)^«cKA 
HF9<7 (\s-y3) £I2iS-fS. P235. K AP 3 9 6t><tI/K AP 2 3 5/3 9 6<D 
013 :»ffi(cJ:-?T^$H«:bh^y7*-Aht *y ygKh^©fcJ:yy vKfl^S ( + ) tcfc(tSSD 
a u 2 3coy ygftcog^^ (mt:«tf)t0t n&<r) 50 sy^T*4. t'co^tfcv^r t . V y&ttMSD s 
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(b) SMI 33£JflV»t (a) (OU/^n? K ffi 
ftjSg<iS2 3 5#3EH£g.rL-0^fc, K'JygHk 
OTCfc'JVlMtttll'Cfc (1^-^3 + 4. 7 + 8) , 

SP^i—y&S M I 3 3<ninMikjf!M<0 — l&Xfo&Z 
fcfcSLTH*. S3 9 6*T7->tC^$-^Tt>-5- 

<%J&L%\\ fc->TS3 9 6ttSMI 3 3<0fi£lffc£ 

(c) SMI 31£fflV^ (a) <0>fA/:/nyK CI 
COJIfttl. 'J VKftJeS^h t a u 4 0 "CC<D£H 
mm&th (U-y2. 4. 6*>J:tf8) . Ztlte. 
2l<OKSPtf- 7«DUy&<b&\ 
4*seK*Tttarl VI t LT . 

(d) SMI 34£JBVvt (a) 0)4 Ay/Uvh. R 
JOiSMI 31t<RTV^* < J:0BBa-CJ>0, CIClTfc 

LX^Z. 

mi 7 : 9 *7(r>x$3mv& xv-ttih <mfri£§ . 

( a ) 2ffltf>Rg#&<0*£ i>^mm ( K 5~K 7 ) 
£fc»ilffl^mw*£i>^«i6fc (K13-K1 5) 
(0V>WMBit5£tffifr>Sr>S-yjl'. (b)SMI34 
Srffl^Jt (a) ^Ay/n.yh. ZcomtfoVylStft 

(\t7\m<W3fth<r>*X'h&1f) . (c ) SM I 3 
l?:ffll>t(a)WU//n7h. CKOfitfWi. «jy 
BHt$^2-RS4H i (K5-K7) £S^rS*\ 
1 (K 1 3-K 1 5 ) ttgfiLS:^. V->- 
7fcJ:tf8«^fcLT<Dhtau4 0£Srt. (d) 
ti«&ftK2. K3Mfe«kVK4<0'J>iKkSj*Jj:^ 
cOSDSy;P-CJ)i. (e) SMI34 ( d ) 

^Ay/DyhT. ZCOtjim± l )yffitZhX:K4(7) 
(f ) SMI 3l£JBU7t (d) ctM A 

018 : htau4 0fc*ffi£{;:&fflL*:«*<7>£f|«c 
COS. 

(a) T8Rl-l. 5 5 3ffl<9TS/i!3£gA^& 
0. iH^fi57743T\ htau404* (TI2# 

M) . .I*UiN*aBifi< fc 2 rxrmi&M (*ft-fft2 
9®D7$y|g*>£>&&, #8g|tfr) . ti±VAm& 
g»ft ( 1-4 ) #/h£^x^-if-2:tt$A,-Cti9ii 

(b) T8R-2. 51 mcOTSyKSgiOSrO. 
*HfS5 34 59„ ,in«N5^gai<0»Aae^l^< 

*>\ fi«-ri»4-?c7)ss*<as: ; &-rs. 

(c) T7R-2. 4 8 OfflcoTS 93:9. 
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#?*5 0 2 1 2. r-.'R-2(3Mll/Ctt**', StO 
WRSS«tc^2«Rg*fi«r^^^. 

(d) htau40. 4 4 1 ffltf)T5 yggSSJ: 93: 
9. ^H4I45850T. t 77=r-JU68c7> 
dmfcOtOT (Goedert et al. ) . N*3ggB$Affi 
H 2 *>b . 4 o<7)Rg#^^^2»Sgm«Sr^tr. 

(e) htau2 3. 3 5 2ffl<0T$yK8SJ: 9=5: 
9. #7*36 760^ bh*«>-f V7=r— A*>5fc 

io d*>3o<7)*£irtr. 

(f) Kll. 15 2ffi?)7$/iS8SJ:9$:9, 4B 1 
* 1 6 3 2 6T\ 4^<0R«»ffi«k 9$:S>Rg«[8ct3® 

(g)K12. 12 1fl07SyK 
S^«k9 : 5:9, ^»1 3079-C. 3o^ 
ScSUWiJ: 9&&R8ESl#£S^JI#^*:t>tf>. 
02 0 : *nM*£^itf£3g^^SDS;K97? 
'J^TSKmsaUa (4-20%) fc&tflCT'^n'? 

(^7/HSffi«*3«M dtt). y;l,b(if^S7^frT-C 
20 Mt>itt: (t&zL\s-yi<r)MtVy7)mmm>i,z3m 

M DTT ##) . 

(a)«&flET8R-l. htau23, tJil^Kl 
2. 4H^V-#-££«fcii^r. 
( b ) ffl^K 1 2t>itX3S«S4jS«J. gfcfiDTTtf) 

fzii P D M h h \ XiM B S £ JD*. TgPI-r S Z t 

( c ) PDMTSagLfcK 1 2£X--K-U-X(Super 
30 ose) 1 2-Cy/l/ifiiBU ^fefeLfcSDS^/K Zi# 

( d ) PDM-CaUgLfclSSsteK 1 2<DMMWHXX/- 
MfoCD. Superosel2y;l^S<??^ajrn7^-^. 

fy'vmnm&iiimte. mtx&xy-? x^mzn 

( e ) flS&flcK 1 2conilfettX^^ h/l^ (40*1 HEPE 
S, P H7. 2+8mg/ml > ff»g0. Olm 

02 1 : flBgfcK 1 2^ltiVM/l«7 < =7* 

yh. 

(a) Kl 2*>^«L^PHFWt,Oit (»7 0-7 
5nmi7)3tl®» (period) $r^9T'^LT«.^ ) . d 

Jt (Steiner et al. ) . ZtlZO . 5M h 'JX-^K 
t. PH5. 0-5. 5cr>®TmmUz. z<r)mw&2 

%mt^> y -ivx-Wt- 4 vm& ttz . 

50 (b) iiXV (c) Ul^ttKl 2frL>-&l8.Lti*tt>itA, 



1* 
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# 1 0 0 n mnftftaMT ( c<0#*») WatSflfc 
K M=100nm. 

02 2 : PDMt^LtK 1 2Z*fo&>A>£l£U 1 
fc> . 8*8=1 00 nm. 

02 3: T)V'Jt\4 1 t>*£/JSC7 4 7* V 
Y ('mS&mSiX. Lichtenberg-Kraag iOigftSft 
It) . (a) Wischik £>fc«oTflSSU 

F. CKO^HjJJ. SCTtr*— - b'jg§tt7r-/^'-3 

£. £HR««7 5~80nmt, <HiS>h*>l 0 nm 
*>£>ft*2 2 nmi-C^rr&. 
(b) Greenberg fc«J:tfDavis £ft->T^L£PH 

f. i«oaa»ii£(a) xotmcm^m&y 

fi*>'7 2nm, 4i#8~l 8 nmfCSaWSWfe^ 
«7>r 7*y (2)Hi8nm<0l«7^ 
*yhT*>S. (3) IJfcfczfcSV^g (25nmi 

■c) Z^tzttitiyiJtyhTf)*. (4)li*# 

^ttg (18nm) Srt-Otttl^^^yyhT*^. 
( 5 ) ttfi$a**> 1 2ScME»Hc^U#>8 0 n mTt> 

(4) T1$£tt<t*:2*?)8K ( 3 ) ?>fatii*:7 -r 5 

^2*<0K-5E<-^ ( 3 ) tfZoX'S>t>. m&= 1 0 
0 nm. 

02 4 : ^D-fco-/HK£fttt&t/^f^tfc£-?T 
»!Lfc?>M V7t-Ah t a u 2 3i>J:t/»£H*T 

8R- i<7)m?$mMm. 

(a) htau23«M*. (b) htau23«I 
(c) T8R-ltf>#«*. (d)T8R-lSr 

mtiizAttam (^reygcotFrOBiWrtoirp 

fT£££5SLTHS) . (e)T8R-l«m* 
Sfco^Ttt. *lS.tf02 5#*L HWSrtffltc^ 

02 5 : ^•>«^«ciiJ:lXza«u7>S$^-r»^7 
7. 

02 6 : fSifcfrK 1 1 t$£VK 1 2<0m^IB&£^. 
(a)KlWI*, <b)Kll«DZ4ft. (c) 

2 ffl<oz»*<^g^t x -o -tj&ssfts k 1 1 coeaa 

ft. (d) K12«0#«ft. (e) K12?)^fift. 

(f ) K12^Hlft. £8=5 0 nm. 
027: (a) P DMT'£lgU:K 1 2^fifc (PUtf 
Cys322KCys322M ; 

( b ) M B ST'3?<iL^K 1 2**ft ( C y s 3 
2 2*>^>i5<^Lys^) . fi#=5 0nra. 
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028:htau23, K 1 2fc XV .'.1$: 

( a ) h t au 2 3cOZMflcTtaft£JW?)3gfc:t>Ok 

htau23^¥ffZm*^*LTV^t,<0; 

( b ) K 1 2<orfi«cT{i*S:n-^<Oigt:t>ot > <0 (£ 
fflso^lO . PiiSKiofco <«Mw>9Jl> . fcjr/B 

S^^Sr7*Q-y^-r&^k^LTV^K 1 2?>E* 
10 *i&t><0; 

( c ) PDMT-^L^K 1 2<7>ZifcT\ fit**** 

( d ) MB ST^SLfcK 1 2<0Z*fcT\ 

H^^M) . 6t#=5 Onm. 
02 9 : htau4 0<DGSK3fcJ:S'j:x8Ht:cDg 

(1 ) *"i:ftfc:o~2 4i$l§l3 7trrM y***. 

- h Lfc&<0h t a u 4 0 OS D Stf » T 7 0 )V7 5 H 
>';p«§uiti». w-y l <ov4 affi^o/tv Kli 
BrM-T'AS. S3iliaj!ftt><tVMAP^^— t£<0#»(e« 

v\ 

(2) *-h7^7^-. 
( 3 ) ft2B*fS& (S199fcS20 2^U y^») 
WiRiEtt^<^!fl:*TAU 1 £flHtfc>f A77Q 

30 

(5) smi 34 (3y*>-^ 3 ys§tttjj:vuy 

(6) SMI 31 (fiUS*^iUyKfl:S3 9 6t>J: 
t^S4 04^tf) fclflVVMA/T'o-y K 

( 7 ) K'J yBKfcS 2 3 5 Sr^c-r^Stfr S M I 3 3 £ 
ffl^fe^A/7-o-/h. MAP^f^— b'*/v:»iE5ttaj% 
HJ:SUyKfl:tcWLT«^Hr)ffljS**J>S. SMI 3 
3<0&feti©$fg8lgU Ser 23 5fr*GSK3tCj: 
oT«atL^'JyK^<t^^fc?:^LTV^. S 

40 MI 31<0S£fe«. AT8i/diSMI 3 4to-eixom 
tC. ^StcmtcaSSL. S3 9 6fc«tl^S4 04(±G 
S K 3Ogt^W«0gWK:AoTV^c: k Sr^LTV^ 

030 : GSK3£ffll,tf:'Jyi8fl:fcJ:6^I&g>'7 
h:htau 2 3 A 4 04OitK. ±^ 

0Ji S D S y;UT\ T?>0»±*- hy^yyy^-X' 
f>2>. U-yi~3*±. affct'J«. 2&fflV 
>mtt.tiXV2 OSIS 'J ygf^tOh t a u 2 3X'*>h. 

so w-y4-6»i. -en-ftiife'JyiKk. 2^syygHb 
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oBaay yw^mmm < - r 4 0 4 - a 1 a 

2SBSI^;'7Mihtau2 3<D-5-fU:D»i 

(ifitt«oegS^r^7 h fc y ma p*-*—et$ 

xvmmimo*i— e&&zm^i>i§&tmm. s e 

03 1 : ?>7fiB«*ltf>0. ±<O0tt. h t a u 2 3£>g| 
S*tt^S e r - P r o ifcliT h r - P r o t 
^-7$rAla-Profc:$A>tAP17Sr^-r. 
0D0ti. Ser-Protf-7<0*i&Ala-Pro 
tC^ifcAPl l£SrT. T*>0tt. ?>>tf>4ffl<0Kg 
&&(D?t.frL>%h K 1 8 Sr^-T ( h t a u 4 0 *>£>gS 
. 

032 : MAP*-)— \£t5£T/GSK3 t7?m&'V§ 

t^a^. (si)toi^mamm<osDsyri'. ex 

jf. s=mKr)*v hxv><D±.m. fWJyiM 

a p« 3 7x;£mmtt:mm>i^zm*}jxL>ti% 
(s. p> a. EgsmzthTy^vrv-tT <T 

•y M2WRU:) .(b) ISMAP*-*— -feffcfflv^ 
J»S7n yhT. ±fcp4 2>( V7*— At. p4 44 
V7*-A<0^<O*»i^LTV^. (c)tfcGSKB 
3^iSrfflV^Ayya /h ; £<0tatM±GSKB3a 
t^MRJEJr^-rttaS^n^:^. (d)tfiGSK 

•y -te > 7 'J -<0B8l£SfcS CofvCftfcfilSSfi.* £ 

03 3: ( a ) JE^SmtHmtiXl/T^y^ V-K 
M}&£fc»t£GSK3afc«ktf0<D|^. M=V-# 

-. P->lliiE^rBaAaj»£OSDSy;K U-^2 
«t£GSK3a£JIJVVfc>f A^D-yf. U-y3iifit 
GSK3/9 (atc#U8#£JIRiEtt*'3) £fflv>fc>( 
A/^D-zh. U~>4fcJ:tr5<iTyl' > yvWv-K}ft 
{WW;: J S H (M A y -/ K 

034 : htau23«aif ( 2 0/iM?*y-/KO 
}?£TT10//M^-7 r yy±9flEgW:) ^t£^ 

as. -#±c7)ias »±*y yiHth t a u 2 

3£*1\ K+Oflfi (AW) HGSK3T>J>8UtL 

EjSWSft^M^^L-cv^ (^-x-ryyzsfti 

fflfcfcOO. 6ffl£fi£ft) . T^fflta (HftEp) l±. K 
fc'iSttfcJ: 0 y v&ftSitfrttrah t a u 2 3 

LTftUCPffi L^flH^^-T. 
03 5: (a) CfiO^BBtCffifflL^htau2 3t-5-<7) 

££Hfl«O0. (b) htau23t *<Dfi&m#<?). 

*y MMum** jrt^easai!i%tc«t o y >«ft3*ut* 
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ftHli-e^-fitlf^Sh t a u 2 3<o*y vmc<r>%i<n 
t y >8fc;*ix*: u mommiftx y 

er262-Ala, S e r 2 3 5 -As p/S e r 3 
96-Asp % Ser404-Ala, Ser202- 
AlaT*>£. Ser26 2tf)£fHi. ^^-ft/JVgffl 

io w$Lt: (H»0i6#fig) . s^Lfe^-yyy(i3 

yy ^*tt) fcittt&ajgftKd (.t/M) « : »£M 
htau23*'jyift(n=0. 4 9. Kd=2. 
5) : A262'jy8ft(n = 0. 4 5. Kd = 5. 
3) : D 2 3 5/D 3 9 6 'J ^K-ffc (n = 0. 32. K 
d =7. 4) ; A4 04yy§Hfc (n = 0. 3 2, Kd 
= 9. 3) ; A202y>l6fl: (n = 0. 3 1, Kd = 
9. 4) ;»4Shtau23'Jy|!ft(n = 0. 1 
6. Kd =4. 9) . 
20 03 6:htau4O <D»/h>t^<0|£^iail. -#±?> 

fttitt*y ymith t a u 4 o ( eaw) . m+^fta 

ttMAP*-)— feflCi 0 y VBHfcSiuth t a u 4 0 
(AW) . -#TOilliS«S3tta5!|*HcJ:Oy>ilfl:$tL 
thtau4O(0fl9) **vf*uO#!lJga 

Kd fc j: ^^M^jiatc^ra 

03 7: ( a ) ££gflcAP 1 8<O0. "f^TOS e r 
-ProfcJ:tfThr-Pro£rA 1 a-ProCll 
tfti.fc. 3£lZSe r2 62tJj:tf3 56£A 1 a££g 
?i^7t. ^MfrAPl 7T»i. Se r 2 6 2tJ«tlX3 5 
30 Sli^itL^-Cm-yX^h. 

(b) htau2 3*WC^ J ^AP17fe < J: 
If ap 1 8<o, l3«iai«Jfc:J:oTyy|6fl:§<xTV^ 

±««ll±*y ^Kfth t a u 2 3 (SHft ) fe. JM» 

^wmy yiwfcAP is (abd ts^^da 

W4U>«MfcAP17 (&ikZ®n) HXtfhtau2 
3 (6ft#H#) API 7tAPl8mmcr) 

itV^li, API 7 ttJftl) S e r 2 6 2WJ >HHk(C«t 

40 »4Sht au23. *yygHt (n = 0. 49, Kd 
= 2. 5) ; AP 18>J VRft ( n = 0. 4 8, Kd = 
6. 1) ; AP17yyK-(b(n = 0. 18, Kd = 
6. 6) ;»ahtau23'jyifl:(n = 0. 1 
6, Kd =4. 9) . 

03 8 : ?DVh/7 7ffitJ:S/^li^t- fc'O 



(a)ty (Mono)Q HR 10/10 FPLC. ffl»^.«ch t au 

34fc±yfii£*AP 1 7 w yams., fm^^i 

50 J>5. ^->«)»Mr^)IS^*ttTS**B4Mi, 
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12. 2 0&£V3 0?>btz r )-miiiL. B#2CV4> 
3 0cOfS|cO^:?*m$Wj#J>6. ( b ) Hono 
AA^Sa}L£B#2 8~3 2£Xw\---f,,?;*. (Su 
perdex)G-75 /vf O-K(HiLoad) 16/60 *7A"Cy';Ptt 

^SfcJ-oT&JEW:: !)#*?1^7~ fc\ 14kDa 

1 z+tM/TW— y^A. 2 5kDal ;:t*7A- 

4 3kDal ; •7vi8litr/l':/$ y. 67kD 
a 1 . ^H^fiti&lfflftfcJflStBiSO-C^LTfcS. ht 

a u 3 4*ij:tfl*a6ftK 1 8<w ymfta&mnzm 

f . *^«tt«^«»3 5 k D a 1 TSaS-rS . 
( c ) VMS^kfj yJxfrhvMft 17-23 £7— A- 
L. BSMono Q HR 5/5 *7AtiS?n7h/77^ 
-tc^Wc. B-fr 1 0{ife£t£S*£<£ffi Liz. ( d ) ± 

©. V-yUteBtltom. U-V2t±Mono Q HR 10/1 
0 FPLCtf)B# 3 0. P-y 3 (iSuperdexy/l^ttjg(7)B^ 

2 2. ^->4~5(iMono Q HR 5/5 FPLCOB#l 0i> 
«fctf9£3H\ P->5li. 883*1*3 5 kDa 
yKi:4 lkDa l<Dfi»£5i?t. 

03 9 : b*jStt«DSD S^iJit^y^rtT 

4 (ffcttKSieifcm 1#«8) . (a) Mono 
Afc:J:S2IUB<0^uvh^77-f- (B38c#ag) 
<0B#9~1 1 (l^-yi — 3) 5r7~l 5%v/^<- 
•Clfefe L/c S D S y/k ( b ) 7)U?mm<?>*- Yy : J 

IX*) -eft-fix 5 u i coffl&ZtoHz ( u—y l ~ 

3 ) . ( c ) 

tt?->£a®££<s-*i\ Mono QBtfoeeyyiHt; 
■fiflWijWbfcwe. ztit>(&!f)i<i>>t>ti&.co*i— \£ 

Stto*£th4£fcfc«Ut£fcfcaEtS*ufc^. 3 5 
kDa IWN>KtoV^T««t-e3T*S. 

04 0 : 3 5 k D a l tC«t ifWV yWtftffi 

( a ) SficO^-f— b'ti it y MMfc&Mfc h t a u 

2 3fcJtflS£ftcDSDSy/k M|±7-*-^yA7 
W. W-VlfcJ:tf2«. -Ht-?*l.3 5kDa l*-J— 
4ft J: ot >J ^KfllSivOvfr^h tau23fc'JyS 

u-y3fcitX4{±^^ht 

au23 (Ser409-Ala) SrfflVVfcR tH»£ 
^-T (£fl#L) . U-y5fc<J:t/6<i^Sf*h t a 
u23 (Ser416-Al a) tigf (?>'Wg<7) 

%tt.tmt) . P-V7fcJ;t/8Ji^mhtau2 

3 (Ser404-Ala) ( W->-2i>J:t/6 
fc R . £H#Ji3 5 kDa l tf#S e r 

4 0 9 £ y >&it'thZtlz£'>X$Z{L£ i §\ZmZtZ 
b&niLXm. Se r 4 0 4<iMAP*->— fe'OgW 
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"C. Se r 4 i 6»±C aM*-*— tt*> (Steiner et al. 
HH) . Ser409tSer4 16liPKA«gW 

x\ ztit><?>&«iii>'yh$: i 5\zmz-rzttzimzti 

&\\ W-y9~l l(i. m&&*-t— t* (CaM^ft 
~fcf. PKAfcJ:tfMAP*-J-~t?) tC«k->Thtau 
2 3^|^iE^$n/c^fl:5rflrt. PKAfckoTSli* 
(P-VIO) {±. 35kDal^ft- 

ttttife J: <fi*<0. ^WMA>(7 

tau23 (ft?S) . CaM4ft-fey7f^k P 

(b) htau23ijJ:I^Mtt:Ser26 2-Ala 
CO. 3 5 k D a l — t'tiot y fIHk?iVCV*5: 
WK®t^«yyKfl:$n^«®'CO (Mono QB4H 

o. 2oi^s) . a-hW'was^ttis. ±cottisi±*y 

y|gfthtau23 (e^A. n = 0. 4 9, Kd = 

20 2. 5um) •,m*<omm± t JyWiiLztuz%mi*m 

#591. n = 0. 44. Kd =1 1. : Ttf>ftt8 

liy>«Hb$fUthtau2 3 (MA. n = 0. 2 1, 
Kd =8. 8uM)imt. Ser262* ! MU^» 
fctf3*»!&<OifcWiO . 0 5Tt> 0 . S e r 2 6 2*«y 
>Kfc3*iTV^i:-e<Oi£iM±0. 28"C*S. 
04 1 : htau4O<7)0T. &>mkm$-th&lK 
&&®.&J:VW\Jm?i£tZgm:S e r 2 6 2JS4t 

04 2 : 1. "PT&^Utht au4 0 ( r n t40 
30 31 Pi ) <0S^r5 P P a s e s JIV^K'J i'Kft:. 7 
~1 5%SD SSjffiy/KO*- h 7 : J*i/7 . 
01 : 7~1 5% SDSSjfiy'/UO*- h?^/ 
7. 

A. PP 2 a H->( V7*-A (lOAtg/iDfciS 

y l : &y yKfl:mi<oh 1 4 o p 
i^-y2 : io#jRyy8(t 
i^-y3 : 3 0^»y>i8fl: 

V-y4 : 1 2 0#Ry>'BHt 
40 B. PP 2 a M— f V7t- A (10/zg/«l)t «k 6 

KyyRfl: 

i^-yi-4 : ±£A#ag. 

C. PP2a {77*- A (lOjHg/BlMciS 

KyyKfl: 

W-Vl-4 :±EA#8g. 

D. PPl<r)im*7'3--"/y (500U/ml ) t 
i&ftyylHfc 

04 3:2. PP2a-Ht«tSKyye^: y^iKI: 
50 te#tHJt*cOfiUI^S^?l*. 



3 1 

[00841 A. SDSX»T7VfrT$} ( y)l>n$m 
i><7-15%) 

V-V 1 : K'J yfflLmcoh 1 4 0 P 

i^-y2 : l o#§ty ygft 
w-y3 : 3 o#K'J >-Kfl: 
w-y4 : i2 0ttKyyi*fl: 

w-y6 : i6mmtv>mtt. 

C. AT8££i>4J*S7o-yV 

D. Tau-lACiS^Ay/D'yh 

E. SMI-33t±S-f ASfayh 
044 : PP2a-HKJ:SJK'jyiHkOi$S^ 

a. g&6igJ£<0PP2a£fflVtf:ht40P<OK»;y 

b. h 1 4 0 P»g<D^& : S^X'JX -^yxXMic 
haelis-Menten)<90 

04 5 : ftfyWR^mniGStt- 7tiZ.V 
2ffl<0CGStf— 7 (-bl>>262. 293. 32 
4. 356) £'JyK4M-&70kDa 1*-}— tfoR 
Si. «J^tD«/J^<^|Dtt£i&L<8 

(a) XX~fe7ra— ^.(S-Sepharose) 5rJf§Vv£7u 
■?\-7y7<-. fc?rStt»i2 5 0mMNaC I T* 

(b) ^'jy7#n-x£Jflvtf:?nvh77:M 

b*iSttJi2 5 0mMNaC lT^aj-TS. 
( c ) X-M-x y 7 X (Superdex) G - 7 5 fc £ £ ?to 
ffiS. ^^-Hf«ttJ±7 OkDal T^aj-TS. 
046 : cdk2/tM?yyA£«kSh.tau40<D 
U^Kft^^g-ffc. W-yi~9li**l.-?fl.O. 1 
0. 30, 90ft. 3. 6. 10, 24B3f§L tiXX/O 

(a) liy|St^t:J:&^y^®<^^^rsDS--t: 

( b ) 'J yiPR 0 &X-cr>imaZfi?t*- h y is*?? 
A. 

(c ) 5feD>iHtSe r 1 9 9*>«ktf S e r 2 0 2<r>fr 
£fg^-f£TAU- liSft£JflVtf:4 K 

(d) T/t-VVvf-?- UyB!^il/c± 
aO-fe'jy2fflt,^rSAT8fii<*^fflV^A/7- 
u-/V. 

[0085] 

[HftWll&fil ^?;"\-?c7)flg 

4#j£Magestedt et al.. J. Cell. Biol. 109(1989). 
1643-1651 IZXr,fz. 
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t>25B%3C0f3izftbtitz. Kffl«U±-7(rc-C«#t^. 
PHF*^«0^">(iGreenberg & Davies. Proc. Natl. 
Acad. Sci. USA 87(1990). 5827-5821tf>;fcfffifc:«cr>TP 

mtm2 yfmto&mofwymtem (ran 

y*7— tf) <0tt@tS4H«88i 

^— b'SttO±B^J±40%teTOt«Lfc. ^^>B^ 
10 y/^jgfcioTltJSU 5fgfc^UStt4l3S««(2 
5iM h'JX. 2rt EGTA. 2iM DTT» 40«M p-~ hU7x 
-WX7x-h, 10/zM ^^K. 2«M MgATF\ To 

fc. ^^^^-ya^, Ji^X^foy^mA 
b SrJfl^Jt^xX? y^n »/ nc J: oT^SixS J: 9 

AWfywn^visy^mym&tefh. 

ZcrHW? y'Wiim 2 m A b £fflWt M A P 2 

[0086] ^i^fflP^SttJr^tfc^^yzScffi^DV 
20 (Mono Q FPLC . PharmciaJTlSKLfc. 

•7xX?y7*Oy h"C^3<tS«ttfl:MAPdf+— *?£ 

7 1) . 2#@<o^'jyigfl3Stt(tf-?li) «R« 

wsDs-^yi/v-7 htixiffmrw^ 
mmi3 tw^a i-9*7? ywmmmxv h- 

9^mSk(T>?u--y7)i^m : K<7>Hl?fc 
30 ?Q— xy^liSartH-ooket al. (Molecular Clonig Lab 
oratory Handbook, 2nd edition. Cold SpringHarbor L 
aboratory. Cold Spring Habor. 1989) Ht£-?T?TO 
tz. #0X7~e8M%Jti (RCR, Saiki et al.. Scien 
ce 239(1988). 487-491) iZk&mffili. X-fi- (Perk 
in El«er Cetus) Jg^W^rffiT. Taq tf'J;* 7— fc'£Jfl 
WCfc££->fc. ?^£^fc*<0fi|§ig&J«ipET-3 
b (Rosenberg et al.. Gene 56(1987). 125-135) 
•>iie^)S^tffifll^J: 0 fc. Pst I . Hindll I . Nh 

e 1 1> xxftcctivmmmiLzmi LxmzLtzmmx' 

»(C«BL21 (DE3) E.coli^ (Studier et al..Met 
h. Enzy«. 185(1990) 60-89) fMftCOfflU 
mi. 352^tC*Jg<0«/JVf|&^gi« (Goedert et 
al., Proc. Natl. Acad. Sci. USA 85 (1988), 4051-405 
5) f)30<7)rt&R(g£t>^ h hC04 77 H— Ahtau 
23*»A>aj^LT#!tt(7)T35&. ddT'ffl^^TV% 
hmg&^t. th<7)4V7*- ^X'Wck (441 S 
Goedert et al., cOhtau 40£OS?I|(C<J: oT 

50 ^tt* ? ffl^^><TX:. Cil^iHagestedt et al.. J. Cel 



r 
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•■. Biol. 109(1989), 1643-1651 izX^XW^^iltlfj 
atCfiaoT FPLC Mono S (Pharmacia) 1^7 7 4 

K10: Zitit 1688S (SfS2£g#ft<'>V275-S305 £ 
Q244-L441 tm^^^-y) iOSES. hta 
u 23>f 77=)— i»0^1"+:^y5|5Jga«-5rt.o„ K10? 
y HipNG2/htau 23^.^ Nde I -Pst I 

ATGCA3'tCJ:o-CS^ie/.S^fctCJ:-5TO< 
Stlfc. BSlSSjegL NdeIX>K7 7^T--W 
KiTC^S^trMS^ PstllM Miitfg* dttS. 3. 
yXh^?hKllfcJ:tfK12 ';thtau 23iiJ:tf htau 24 

lU±40WSS*fi[iJJ:^ 152T$7K (Q244-Y394 
fc^i&^f-jr-V) J:9£4* , *ilSWI-'e**. K12»i 
3O£0SS#fit 121TSyR (htau cOg^S^T^ 
2Rfi#ftV275-S305 £X<, Q244-Y394 fcgBifi^ 
-f^-y) J: 0=5:5 taug|#flc?*5. h tau 23fcJ:# 
htau_40tt-£*l-?*l 352fcJ:tf 441T 5 /K«fc 9&5t 
htau 4 77*- AT^S (8) . 
K17: K17 tau*-byK145^) liK16«>M**4fW 
flrC&S. Zhli2fmTr>< t>iift. gfcj<7)K16(±fc 
hhtau 24a6^£Sfm.fc#>£PCR£fflVvtffi£ 

?fut. mmLfcmKnw&wz'mmw h» "add 

on ((tin) " £ffv\ PCRSBXO^n-^^?? 

GGCG ( 'G/C97VT' ) t^ffi^. Nde I if 
?WT-Hf<*>aahM hCATATG ( i^-UvW A 

TGm^vyifstt) ti>*>. ztuzTismsm- 

T205 cOfS^-Ftf^-C^S. m±774-?- ( J 
B51) « "G/C^XT" iJ«ktfBa«HI<Ol2^ffi?!|G 
GATCC£t>*=>. CKxfc^^Ty^HytCittJSr 
5/KP364-E372 tWSTyf y/E^' 
gWO^. K16 tau^-b •/ M±. htau 40 (S198-E 
372)*^£0 175»SfcH4&^^-Vfc^ 176«£J:9 
Cl<OBrmiS198 fc. E372 T&b* 4 

coSW46^ < kO«l». T-k^ll-H^-f V«>-»* 
fc&fcl/O*. mimtLX. %t>L<ftbtitzt* 
u K16#*yFA»£cOBstXI-BstXI Rfri:. 3otfW> 
RS#tt££tfhtau 23S&?*»' : >#^>iTJt. PSKOBs 
tXI-fistXI Bt)Vfc£XSIU *&U**-7;»-fe-7hK17 
##£>iU>. Cc7)J:dCLTK17J±. j|S2<?>?<H~itt* 
fite^vc^S#K16fcP«<DTai/'i ? S>- 3 Xproje 
ctian)KjC'fV£« v rS. K3M (355%g) (i^OTa 
u 4(7*7X5 HpETNde 43-12&*. Hioler et al.. Mo 
1. Cell. Biol. 9(1989). 1381-1388) frb<T)T 5 J *3g 
<0 145SSk, t Mi tau 23 (7*7X5 FpUC18/htau 
23ffc#. Goedert et al.. 1988. f?JS) A^O^l'*:* 
iHlO190S£a^T'£*:*;<7T'&i>. Z<r)ft=Fii3 
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3 4 

5 , .?h2«J:9J&&2-:xor5/ 
*SH$A&£:t>->*0^. K 3 MlipETNde 42-12)&»£> X 
Bl-BclI^RSrflJOttiL. Zttfrhtau 23jHS^fc& 
sfe-rsi^Si^ Xial-Bci iRfrT-S#tfti.5ifct:J:-5 

TO<^fc. Z<?M1!\F££'>TM9m (b Tau 4 O X 
■a I -Xaa I Ptfr) fflftfetU ^^^*JgC03Rg 
#ttAMRS*ffiTg#«i.f>iTJt. KWIihtau 23« 
3RiMM&fc*** 99S£±')j££ (ES*fi2^< 
Q244-E372 7JXW&***-V) . K19*HHiK17 
10 £JflV\ 144J£S^£0 NdeI-I^IR>T££J£'v* 
-»)"?— 5' T ATGC A3' T*f$&;t& CI fcfc X r>X^>< 

hfau 23g)D-3g3lifcg>ai£ : htau 23ttJ^TS199 
kS202 ^DT«^SIi.S^rf>t. T5/&G164-P21 
9 ?r3-Ki-5ZSJ8IDNA*-b-y hJrrlf^^t^. 

vi(?DDNABrmi85ry^^^^-f-H (£$30-60* 

9 V** F) frt>m$X t>tl. Sf i I fc it/ Xb I «i# 
20 5 Sf i I -X« I BiW-Srl^L. fi*lfl:Uc P NG2/htau 

htau 2VA404 : htau 23/A404 ti, -fe'J>"J 

yR^>f F5:^<^i6tCSer4043!P*Ala fcS^«i.^>il 
fc^Shtau 23^"CJ)S. htau 23jae^<OSft±<0 
Kffwfcftt:. AlW^r NcoliHE&*M b=S:1161fit (h 

tau ioom^m izmxtti. zcrmm±pcR-s 

OE (jj-— /<— 7-/T I^Xf^y 3 ^(overlap ext 
ension)tCi 5X7*7 Higuchi et al.. Nucl. 

30 Acids. Res. 16(1988) 7351-7367) SrJflWCSIAL 
fc. fr^Lv^ Ncol-9">f Hi^->^yA^<or57^E 
JfltCi^L^^. 404ft'V7)Ala Nco 1 1 N 

helMffi^ h^ra^l20b P DN Agrfr£*>->£l£DN 
A*t7hifflv*. ^^DNABrmi4^-'J^^l^ 
jJ-f-K (54*^66Jf^U3rf-H<7)S2) frt>m$Xt> 
*U Mco I tiXtf Nhe I «F**3g5r fco. ffliT ^>*Ut 
tttkffttLTV^Tt NcoI-NhelBrfrf- 
»V»fc. ttSHfcU: pNG2/htau 23/Nco I 
A-T^khtau 23/A404 ^fe^*^^>it5. K2.(204 

40 im) \5?7i' Tau4 COT 5 75|dg*^<7)36?ISi: htau 

3 OOKft^fi^ t O . K4-K7tt fctf 2 OTt'ftcOR 
gJ^fi^ to htau 23C053^M(*:-CJ) 0 . K 4 li^S 
TOo. lfcJ:^3 (D345-A426 COfflOaj^n^ 270 
M ^t*.. K5liR«#(>iNo. lt>J:lf3 (D345- 
T386 <O«J0ai§n/v: 310«g) Srt>*>, K6l±Rg* 
fiNo. 3i>J:t^4 (T245-K275 cOflJOitJ^fut 322S 
«) Ji>*.. K7JiSa#(iNo. lfcj:l^4 (V306-Q3 
36 (O^OtiJ^ix^ 321J1S) Ra#fiNo.2(i 
50 htau 23tliSt#ffiLTV^:^C:i:(:a®$*iJ ,k :^. 



(1? 

- 3 ^ 

K13-K15fc j;h . .. ZiCDX£&mto-Cf> *) . fc*f 1 OCO 
RS#fiL*»t.it-r. K13<iSm#fiNo.4 (T245-Q3 
36 (^DJiiSftf: 291SS) £{>*i, K14liRS#fiN 
o.3 (T245-S305 fcJ:l^D345-D387 COWOdi^iTJt 
279«a) £fe*>, K15<iRg#fiNo. 1 (D345-D387 

TtWH v-EA^P H F iz»?&~m<r>im$:R 
KjHz-o^X<hL<m^. *<r>o*><r>— o (AT8) 10 

^TtfW A5:girr«. (Bib, 1>->1) . 

at8S* (ai b) tcommipmtHT^h. mtz 

kit. ^di«T^«$-i«:b hcoH3r£ 6(BfttfH y 7 
*- A*JHWCt>3r9fco (#y>«tt;, 01 afcitf 20 
1 b, U->6- 1 1 ) . ATSJiJtLfrfcT^y'vr 

41/0*4. SD syyP"ft±^«y7 HJ4tS7 
[00 87] Z(T)*mco)mt%&*-t— fc'fc, *tJ&t 

syyKfcwM h£Hj&*-*fc*>ic, y^coKoaiai 30 

•frfc 6 o<7)h h<M y 7 * -A5r*x 7 r • b'coffl* 

0 CL^^i^H, AT8tfiflci:3S^&!gERjEtt£ 
t>o.lfc£iicr (02b) . .ifi^***!*, <r<0*^ 

*>l~, -T'<T^y7*-Att^tJ35^£9{tT 40 

owe fta<os« tz$> zmx-h h . 
[oo88] * 

T'it«c7)Jg«ffi^iif9ft:J:oT^ri.^tT&S. 0 
3<iffl^£U<-3av>^ftK19, K10, KYIUXX/K 
3M (Hlfc^3#Hg) fc:oVVC»<fct,*>T*&. K19 

U^fcStfU SDSy/H|«TJJ5r'^>M^7ht*t 50 
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(04a) . K19*±31*/cJ±32S£,' 3RSm^O*$: 
^tf^gftT-fc-& . ZtHt*-h- ^t'JylS 

(04 c) . 

[ o o 8 9 ] .r<o.r t it. y >*faM hitmmmmo 

m.mJmmW)>f&fc<nfttfi'7Mt±^\ AT8 

4b, lx->-6) fctf)*&J5U KWtl>K3Mti>K 
JBUSrH (04 b, >-4iiJ:tf8) . W^frttl 
»f, K17fcj^fc>-T£fl^LOv5#K10*>J:tfK3 
NUi.I;ft£*~>*:. 035r#«s^-S^ttcJ:-5-C, it 
h-7Ji<SKS(pseudo-repeats)^«fc:t,. diX^Tt 

=5:< (Kl0tsJ:VKl9lz%jmff%^fztf>tz) . tsL*> 
S198 i:T220 ( 03, *Wf-KP) WIS, 

"r-b>7U-" H^>f yotjfe^^hurv- 

VfflBhM f^0S«( Y197 ^9 (CfcS^ 

[0090] acv^-c, sdtttg^^fc«i^fc, rt34 

*>0>f V7*-A (Goedert et al. . 1989, 
BUifJ) , htau34tf>, hUr^^fciS^B^tTo 
fc. ^tfc^Tf-mHPLCtCiO^SIL, 
SriJ^=5rofc. ^cO^ *>«0-o*>'aB^ia«S195-R 
209 tc*»-53t (05) . dcO^.Tf-K«S199 feil^S 
202 (C2o<7)'jyK5rt>-jTV^. tt,^tC^<C9tt 

[0091] Clil^>t0t6**i, 'J ygKfcSS14^AT8 

xth-7*q^oo <7y&.mizt>ht,L^zkZ5F&? 

iii*isi99 t>J:^S202 *«fci,{cDfc:^^,fxfc 
htau 22 vygmm N33SMAU*L. 3K®.&m 
ZK&ZtlzX'yTmELfi:. Z^mSi^ff^f^ 

it. zcrmm?(?>*i—eiz£ h y ymitzimt&t: 

«®tiffv^tt®2:o< Ofc'^-. SDSf;H. 
«c(±av^M'v^T* i: 5r±^ri'7h5:*-ltfc (06, V 
-y4) . 4&S7a*/hitm?>^9hUu zsnx-tf 

vvmmizimtKtth (06, u-y6) y 

>-iHfc£fi.Tl-v$:Uhtau 23 (M#?ftsrfc<) i: 

t, y>-Kfl:co^riiit^^^M«ci:t,sjEL^^ (i^ 

8) ^fc^LT^S. 
[0092] AT8?)Xtrh-TJiS199-S202 ayfm 

t )vfmizm'Lx^hztimtikzix&. ztthim 

mftmWzttEf&y-n y iz X »J y 
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(0.5«g/«l) £2*MgC12. ImM DT1\ 5* EGT i?&£V&3X : r—i?Cti.Z h 

A. 1.5* PMSF. 2iH ATP. ^g/BlTnx T— ty7 h#4rf£#>\ x7W MsilXy >v7 hS5 

StE^ft (^rx^f-y. o4^7*?-y. T)V7r~?9 mrmW&ftVxii. ^>K^S#fi&9£d>ttf>fc:^r 

D/o/'J^ ££tf40*OHEPES * x &Tte&V>. £fti:LT. &XT-is'T% t>£2rxr)V 

liMO^^O^Rti^RmTT. B<OttaHi)fc 10 VK^Oii^^t^ htau 3tCOV>T{ifi*6. 

36-CT ZtZiZ&im GmtSiT) J y^fjL^-hL htau 34fcoirVCtt7*»l: 9&a*t£.r fcfcS:*. .Ift 

-/<77T- (RB. 100* Na-PIPES pH6.9. 1* EGT A, fe'itfflV^i: Cl<Dttt±12-14Pii;5r6. 

liN GTP. 1 iM (feS04. liM DTT) £*t L"C8#f t£ [0096] Stt^Xf— ^±=5:^7 £ t 

[0093] ftStttSiMHilOBCi/il . 3000Ci/»l <0 f>Z>Ztfrt>. EftWX'r-iSn »J yKfctfT/l^y/W 

#yv- [32P] ATP (NEN Dupont) -£-fflV^TtJCl^ V-ft«£tA£jgC:?-fc#;i ZtlttTW^ 

\,\ sDsyfrco*-h7i''*r77<<-<?>t:ibizm5 ^-^mmim^x.wf^^^yyaybmizx^ 
-mi/m>nzmii*:. 9>ww)As)t*) : &Mi 20 xtzLt^bhzttfx-ztz. m8ai±ktmm<ovym 

-yg<?)£d£tic\%~?ti. lug OOyffltfy'Wt: flSHteS^-kOTfc 9 (^TlOjuH ^riRJffi 

SDS-y;l*:jH7\ AyH?:flJ0ajLT-fel'>'3 7t T) . B8bli7;l^y/\^^ko*t<D'.;yie4fcx£ 

-Y^m^Xi^>^V'-^B>ii i '?y9-XmkLit. Y-rtm.m-h^^9u— frl4iMcSMI34 (Sternb 

#-7y ^-USftKO 32 P©a a p (4:1^37*— HTMJiaj erger et al.wJiJ) SrBJVVfc'f A/7a-; CI 

ymm%) t<fc o«+ 1» 7V- h («d Lfc. «e cotswi^^— b't i ->x y yKfcSft*:. A'?f'J r 

[0094] Z<r>* 1— tffcovvr«E-r*saii. Z ±& 'J yiHfctSrffMr^7 h (xf-y 1 ) liT* 

htau 23tCO^-Ci±8a#8g) fcrfcS-t^TfM V 7* 3)i:tt«±-o# OKXO-C^SfcV^dfCfcS. 

#6.10 ^ST^Ti-SS-^X^-^fclAS (Mr2 = .IfcT-fcS. £Wim*Hlte3»fc:J:->TLVefc. 
54kD) . ^Z<OXx-^<^TWifc<k-5-24efS*^0 PCf-a— 7*Uy*37X;TUM GTPi>«ttf 

(Mr3 =56kD) . ^^i-etUajtOy^ h«4t'Sr 20*tM ^^#y-;H^Tfc^ ^*<-M,ft. 10«- 

[00 9 5]fitt<OXf-i'>^<S. 40 H>f y**.<-hVt:. ClcOgjS«[?r43.000gT35^ 

flqtTT30^fc:l5HFft7t *)¥J0. SPiWU^K 07 (50* PIPES. P H69 . liM EGTA , 0.2* HgC12 . 5 

b. p-y4#»g) . Ztll*'J?%< t h 20«io § 0 * DTT, 500* NaCl) fcS&jSffcUt. htau 23*>J:l/ 

E^O-C^S 'JyK-ftW^ h*^m(f=Sr^>^V^ fc£ htau 34£0^{C«. ^U-/ hfc±j»ttl0»(^|iL. 

Sftu \r>\±is7 tzuzmz-rsmt**) ( "^7 43.ooog-c-4r:. io^-ssws^l^ (^xeti. ^ 

M^-f h" . i«A>K) . t,3-OttMrtcMt>^S: ixi:ft%h%\,*&&tZSDSy/V±.X'?'JcD4 V 7*- 

i^h^oh-eti-fii^'7^H i li2^H 1 -ro«OPi$:t > Si&a^-T) . hfc<tlX±» (^-emg^fcJ: 

o. 1 . HfiffiW-f hOU yK^b laSS^^^r^tr) £SDS-PAGE (7 -15%T^ U^TS 

t0jDM(C*>*>i5^>-f. "y7W b" mymfcZtl 50 K<O^E) CW, ^-Vi/-7* 'J'JTy F7;U- R25 
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OdpiTX^-vyt. GelScan (G. Spieker, AachenJ^T fcfflVtf:. 

A£fljl-vCPG68AT T£4U:. yiV±j7>9 [0097] 

?mmitohtzm&(?>w& (\.5 o.d.zt) izg>i * [an 

Taubound =n [Mt] [Taufroe] / {Kd+ [Taufrce]}. 

[0098] ZZ TimgmdtiXVyj V-fcfc 9tf> &l*9&btlhtf. Serl99. 202. 235£*:li3% #£gL 

h^nligctt£ftALT*i£#l*:. [Mt] (i fcttfteBS^hrtypogBtttfrfc*. Cl*UiSer404<7> 

a/jvg^fca^L^f-^-^'j >-r>r (a y ;dBKktf07 a i*:i±8 a«iw<y Ktfiqtrs 1 

Jg30juM) £&£>fc-r. 10 O<7)Pic0il^fc^S^tS:SW-rS. 2I^BiyBt:# 

[00 99] , %£lzV>8UtLtl?y'*? (Xf-y ^SigftKOfci^lPite. 202. 235. 404 «D-fc»jy0 

9»1 6+*.-7*)y74-?-htz*)l? i y [0 103] ?*J<r> "i/7W K S404 0*£*»i9J 

'JyllfliUTV^^^tia/IVgiSr* fclgfcT'&S. S404-A$S«aOtt/J^fc^)|g^tia<0 

fc*fc<a5-#. U^Hfli^^tt^Mm^. &*: htau 34<o^fc«TV^. 90#oi> ylHfc»?>ft?f« 

A^ixtfiDJEv^^torfc^ i*M<0ft-ff±*>2m\ a^Ftov^*^>iiS3<gJ: 

0 . 09 ctthtau 24$-ffl(r^K t jS»£^. *S£te 0 i L S404 ^/JVgtcOfe^tltOfiT 

Htre&6. ^5rfc*=>. *S£tt7Jtf> 3 f£H£T#* t> it * LtettV t-ttUf. Z0) 

£. htau 34fr?^oa£ttllffi*<>o5'904y7 20 £#tr(TFrS£fc£8*Ji»f#L&Vve&$3. £g 

*- ah. 'jvKftsnri^vRsrc^ t<cas<« -ecofiT^^n^^ini. ffiw^ti^R^Lr^ 

(KdfcJ:-ei-2//M ) f*. S^fc£®*LTV^>„ £*i&*>98Rtt&<e6<, l«fc 

[010 0] Z&Hrnis? h (HJt#!5#fS) tfmW) O^HPiW. RfifIS (fci:;t.»f202, 235, 262)<Om* 

2 i^0fc:4Ts-fc ir<o^#fi*joxx-^T fc«itt*ocoa53i-tj>5ffi<w^ h^ioifcti-enja 

idfc. ^JWgt#2o^yyBgtffc -t<0 ^t^^t^tti^Oi-^vv 202 £*r»i235 

lo#Kr0 *>£>Mrl KOSHt^S. 01Oli9O fci5ft£j5£&li404 0*^fcHtft>58*S£*U "fSr 

#fa?)yy«fl:?>&ohtau 34<oi£££*L*:i<oTi> fc^i^igoaamffrLa'ifc^&i-*. H&S'J 

v-m<rmett&£Mti-&zb$mm-z <08) teformmm. 

I0l0l}90ftmnb07i'>4ffi*<7'1-b'<?>ji)-9i WffiflcSM 131, SMI34. SM 1 35iJ XVSM 1 310 

tt. * U >202. 235. 404 &£Zf2G2lZV to. k#'J ygfcct b-T(dtft5 SM 1 33 [Sternberg; 

40<7)JS9tiStt^tr-7$:^Lfc„ ^<0 3^<7)3O<±S: r et al.. Proc Natl. Acad. Sci. USA 82 (1985) 4274 

8ES«-e«&<. i<o®«£iifc^'#8^(cj±$trt£ -4276 ] ^^-y^^^mf-^iiW'j vent*** 

B£i5#>S (BID SP-*M Heft*. 4#B (S262) {frf £fc*>fcJflVVfc. SM 1 33l±b hOjE^&EiD?^ 

{iS*jwR«*(a^sp^ ht*>&. S3%*>'uv 40 tw&frh ma. u-yi) a*, mymfczti*^ 

mftzti&mx'itt^it<£&mzw3-h. zti wwuPHFftzmmL*^ (u->-4) . -riiti. 

{iLee etal.(1991 . mJiJ) J&^^tPHF*^^^ SMI 33cOXfcT ) — 71PTl\tVi^-4 V— ^t©T'ti. 

-7<DS3% (XSPt^-7«0^W *i'J>Kfl:$^-CV>S ^Ko^^-CliitT^v^J: £>SS<0'J >iHb 

TS3% tt. &2t5£Vm3X7— : STWy&{£cr)i& I. SM I 31l3<fct^SM 1 34lit SMI34i:liffl 

mx\ &&jffi&crM&t*r-'tri^oytii{tztihz wmmta^h. oto. phf^->o^*>i2^$ 

tlzZZSTbh (08b) . iii (0l2ct>J:ifi2d. v-y3) tf. zixtfBlOy 

[0102] t'co^H btf&incwr~>y KDimtzz mtt.2to:%r& (u-y4) tct. m&<r>x.m%-9*7 

fr£3.ib?ti#>iz. muzLtztf-yxg&mzm^L {u-yv <D*gr&tzi>3m$ti%\,\ 

tz. Ser404£Ala liZ^th fc^-Xf— iSX'WMris? h*50 [0104] U ^Sftmi^gtC^oT ? t Z&KtrL 
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ftSrr* h?& b .SMI 33*>'U yWfcwWZXr--^ 

(07) . 

[010 5] SM 1 31tatMc*t LTH. # »J >K<k^ V 
^7 (0B$H) itti. ^-x-f-^tHiRJEtt^ 

^fSgjfi*^i«cSMI34 (013cfcJ:^B12dU—y3 
ZtitetX) . SMI35. i>J:tfSMI31O<013g.h) 
(COW? IttfrOfctf). AT8 (013 f) 

. 'J ^KlfcSSttT^yMV- toil (tangle) fit 
# (Binder et al., J. Cell. Biol. 101 (1985). 1371-1 

379) . tixv&vymitfvtzntzimTAviz 

W&ftlyhtniLt:. AT8USMI31. SMI3 

4. S M 1 35fc XlfS M 1 310 b Pl&tCRJ&t 

TAU 1 <0RJ6O LfrfcttS 11 1 33£fttO VB . » 

[0106] zttt>crmm%Ai.. tmi?m 

izW)>WifcL1z&*b^X\^9v<Dm--<rfmb%. 
Mmzncfi. o tc*ttfcifir h . (ftco 2 L 
1) #7/K/>Mv-«<7>&gRJEtt Uf-y'2tS 
^■jwvf v-«S-C<iofafc:y^^7 h £«Tfc lit* 

[010 7] -j.-a7 i7*yh<r)t5i>%: t Jytiitt. : £L 

TVWJgSMX'bh (fct HiGeisler et al., FEBS L 
ett. 221(1987) 403-407#«&) . 3">JiS396 tWk 
LT<?-<DJ:3$:*f—:7£lot>*>. £tzS235 
fc^Sio lOCOKSP^f— 7£tO. 2O0KSP 
^H±RS««<0-*c7)ffltCft»), ^W^T^f 

4 Mix A -07 0*yh£#LTO<&*l£SMI 

d. SArfi^nSr. -t 'J V<T> lOifcti2o£££$tf 
Sit. iO/hSSr^conyxb^h^S.ri;. 

v>3 3oco;fr£-efciEU:. 
[010 8] K10, K17fcJ:lXK19coa>Xb7^h 
£. - &z£Z>V>Wfc<rm®X'Lt>'<J-z (014 
a) . KlOteit/KWiMrv^hSr^LJt^Kl^i^S 
*H»-C(iK10fcJ:^K17<7)©V«^(7)S 

fr->fzZt %X'hh. K10ti3OO^7hL 



#J>S<rfc£Srt. K17^7hAyHJi^:^l-p-CA 

o . m.mm<omm£t:iz' 1 o<7>^7 h»bim h l 

^kJt&^-Ifctc&S. 014b -d&SM 133. SMI 
3ltJ<fct^SMl34fc:J:S^Ayyo-y SMI 
35t>J:tf SM 1 310 izm-tf-fliSM I 31<9*§3-fc 

Btre&& (0^arr) . tmsMiMmvy&fcL 

fctt!B0)K17!:<7)*RiSU Kl0i><fctfKl9fcJiRJSL 
(014. U->3) . ZCOZtii. Z(T>X.Vh-T 

io iiteon yx h 7 9 y tz^ttn wm^mmxKwm 

<0ffctT. S198 i:Q244 (n&WiZhhZbZn&th. 
.rfUixt: h-TiWW0coK sPizbhZb fc-St£* 
SiflcsMmttyyKn^oKiotRjBi-s**. 

K17fct>K19fct>RJEL&^ (014) . S^fcffiVtfci 
(OtmtMl^X^X. C<7)Xtri — 7JiT373-L441 
<o««fc:A6^ttc^0. m2?)KSP-»M 

§S(CSM I 34<ihtau 23. K10*>J:t/K17£ 
y^iV-thtf^ KM^WW (014c) . &%<7> 

20 K10fcJ:t^K17i:Si5^-SIE*^«^tJ±5^fc: 
WSix^. 8*<7>»¥S8±. SMl34(iSSa«WMH 

[0109] 2o^)K s p*^— nf^-t— ecu 

ft. iSfcSlttg^L^htau 34^bUT^^m^.7-f-F 
30 ^HPLCTHSL. ^y^tOfi^fcUyKflaSS^ 

tz.mi<^KSP^~yi^ts^r^Yi (T231-K 

240, TPPKSpPSSAK) b . S396 b S404 *<U y&ftL 
fe. IB2<OKSP*f— 7$r^O^T^H2 (T386-R 
406, TDHG AEI VYKSpPWSGDTSpPR) Ti>S. $#tC;^$ 
ilTV^CaM^E-f— t*^P|-<oyy|g^-9-'f K S41 
6 (Steiner et al., E«0 J. 9(1990). 3539-3544 . h 
tau 2&Vmizmi.^tlfz&^-rSVX-l± S405)liddT* 

40 m\-^tuz^-f—^izx^xitvymit^ti^\ 

[0110] fr^X'V y&Wm235 H itf396(015) 

»rL^ (016) . ffl^y^htau 40 t^KAP^M 

-T*^ (016. W-yi-8) . S235 *>'At^L 
fcfc^fc. SMI33WR(Ett(±^rL<(STL (016. 1^ 
-^3. 7) . V>WtiMt!>lZ&£££m9eth (01 
6. W—>-2. 4. 6.8) . Clfl{iSMI33<7)Xtrh- 
7-*»'mi<0KSP-9->f h^ft^OCftS^. ffi<0-!M h 
50 TcOUyKflltl^^to ^f><3y*-^-y 3 



V 
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>t1tLX) ±ti>M.m-h. S396 ( US2CDKSP-* 
SSr&SSS:^ (016b. U->5. 6) . 

[o 1 1 1 J it^otidfc. SMi3i<7)xei>-r 

3% #au fc3wusi:*(c. mmttmt Lxv>m 

ffrCHxtrh-TKIi^LS:^ (016c. i^->-6) 

. S404 coMa ^c^mi>mtmMki±tt. L*»U 
t: h-7#2o<o y ySHk-fe y y fcatt i t £®W-f 

l^'»t(?5RSmfi(KB-K15) J{,-53y^b7? 
M«WWcB»S*i&V* (017. U->10.12. 14) . 
[ 0 1 1 2 ] S M 1 34tt. -E-^)RJ5tt*«Rfi««<0ma 

StfrC. S235 i>J:tfS396 t±*£3r&Si|££*rt.r fc 
**-C£5:^. L*»U SMI34#yy»ffcK17. K10£ 
ggtt£#Kl9£g^L$:ir>¥H (017) *±. ££tf>w 



tit>comt&.zm.?zt:#>£. m%m&trtt<r)2^ 

<^RS*fi[5rtoayxh5^h (K5, K6, K7. 
018) . iiilf lofvf(t^)R«*fi^t>o3>xh5^ 
h (K13, K14. K15) 5r#3t. ZtlbWtKXWJ V 
Mft££r>X>>7h$:*L. *7t-f^T^*SMl34fc:J; 

10 £<i3§< =3: 0 . vloRgm^a y*-*-^ 3 ytcfi 
t<izmmXt>ZZtt:*t. 017. U-y6) . C^t 
tt. SMI 34<OXlf h -T#£g#<fc7>»(::tet8c# 

i±s»*to^s5i!3&>'sa««c7)ie«fc«A$#t. sm 

1 34 1 <0RjEtt5r*^ ? K 2 * fcliK 3 MCOX 

oKziyxh?? hfrktmztii. mmimttm. 
i> ofciMtty ^inksttfc tt&itexb- h-r 

£vx?^-£i£>j£koJ;afc:*;t.S (017. U-v 

20 2. 4) . 3>xh7?httm<Dfa<?)WKftmi:mi 

[0113] 

imi] 
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[0114]gffia8 

oyWgLh?n--v7<r&mt. Sa«brook et al. KfiE 

(Perki n Elier Cetus) T a q 'j * 7~tf fc XX/D N 
ATRIO-t-tyo-/? (BioKtra) fcffiWCffo 

[0115] 5")cDNA?n->tf<7)3yAh7^ 
Mi&^??-pNG2 ( P ET-3b<7)g$g«c. St 
udier et al . ^flf&gfc^T . tau W-VOWfevM 
"S.<rytt*>\Z Pst I . Hindi IK Nhe I tJitfficoRVSOK 

&SO*:tf>W±, BL21 (DE3) E.coli^fflV^c *50 



= (Studier et al.) . -fCCWSSS^tet \-<r>4V~7 
*— ATfi^CWhtau 40(44lKg, Goedevt et al.) «0 

?<0&£5£ttS:fflVVt. 3^h7? MiFPLC Mono S 
(Pharmcia) ?D7b/77^- (P38»±Hagestedt et 
al. #»B) fclioTiHiLfc. 

T8R-1 coffin : Zftii8&LmmQ.i:i>H"y0)mm 
fcChh. ZbXZ*7i/<r>AVy*-J»9*7 (Hi-leret 
al.) SrtttLT-5<A>iTJt. 2W7XSK ( P 
ETNde43-12(btau 4 &&?£-&&) iJilXpET 

-ko (fcttc:4Sgmfi[fc'<.^^-A3iw)U-T-f y 

TSM&XT/ffimmXVtfL&KOZ-ktS. Steiner et 
al.) 5:T8R-lc7)flK6cr)fctf>t:fflV^„ btau 4 & 
*<7) Ndel-ftsal DNABr^, KO<7)|g®L£ Xial 



4 7 

-BarflKtf-fc-?&wc «w*r£ >KJ: 0l£S4f ^ 77H 1 
£o<6. T8R-liSe^ij Metl-Val 393£AX« 
(C#A L^-t 'J LTGly248-Tyr394 ^«>trfr 

*SS* ? CIil(CO-^<S^$-3-h-rS (htau 40fiOS 

T7R-2feJ:^T8R-2<0«^ : T7R-2t±75: 
ft«flL T8R-21i8R«#{>te^tt^<Dl*5fc-C 
hh. V>f^c7)^tbhC0>f Ahtau23i5,fc 
tfhtau24 (Goedertetal.) £iitcLTflB&Lfc. 
T7R-2fcJ:tn'8R--27H^ffr0fctf>fc. PC 
RR«#-fe y r-Al (4RS#fi5r3-K-rS) » A2 
USSSmil^WgfcO^Kflli&^tr. tau 24# 
=t*rt£itfoi&* isgmtZ a - F^-&) .A3 (3£g 
*tt*3-Hf6) £PSLfc. T8R-2#7iiAl 
fcitfA2£htau 23*»<MMKLfc Ndel-PstI DNA 

y&J:9j£D. htau 24CON5ft3g<Og*J<0 311SS (Me 
t 1-Lys 369 . 4Rg*fi^^tf) £Gly-Thr jflgtfg 
iKWChtau 24?)C*38tf> (Gin 244-Leu 

441 . S^tC4RS*a) #S<. T7R-2«g^ 
tt. Al#* yh<^9fcA3;&-<r y r-£JBVtfy££|fc 
WfT8R-2fcB«t:o<^iTJt. T7R-2^^ 
?J4 480T5y R tJ: l 9^0. htau 23^N*SgC0fitJ<0 
280Sg(Het 1-Lys 369. 3Rg#fi^#tf) fcGly-Th 
r 3S£*^#. htau 198SS (Gin 244- 

Leu 441 » 4R«#fi[Sr^tr. htau 40<O«S##-? 
It) #8<. 

ft 

0i9{ic:oiittP!-cfflv^3yxh7^ ho^-f rt« 

L-TV^S. 3*4 7WF*JHVVfc. () htau 23 (S 
'MM y?*— A. 352S*) *^htau 40 (ft*0Vf 
V7*-A, 4413SS. Goedert et al.#8B) IZttlW 

*>. wcfcart-i^y?*-- a*>*?. i*Lfe{4±kL 

N*3gi£gf60ifAOfS (0, 14fc(i2) ttftVtfc 

rtSR«Jnej±a/ivtfc^^-tjj:^PHF^)»jac 
Mj$tf%Tt>tih. 0 ssuwaaa*. titt&i. 8 

fcHBDLfc (T7. T8) . SfsTttftt^ftavxh 
5? K 0 a*Wfc:R«JjM££: 1 o*f<t (fci: itf K 
11. K12) ii-yX^oyxbyfh. 
[0 116] m20<7)SDsyM±Zcr)i:o%fy/*7<7) 

ZcrmmcrrtFF&frhimZtiZ J: 0 k*£&Hr«£i, 
o (020 a) . Bio^i^-r-fcll^ryriv- 
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zmm-z>ffim$:i>r>ztx't>&. ztm&^mcbay 

20b) . ^-r-cojg^J^WN-^SrfcSi^SifcSti 
Ztlz£~>X-fX'lZ®m2tl& (020b. U— >2) 

^SSfHlfflSSfLS (W— >1) . £;h*«@M-*fctf> 
fc. fc<fc^X7M>-£fi^fc3^S£lgfflPDM 

tjaivfc. ztuiDTTt:m\*%i>*'>K&&kmmiz 

10 R&£N££&U: (U->3) . 3y*»*??MC12 
(2-5ig/il)C*«-*ft^a^?«ftiO|^tS-. 0.5* 
DTT££tf40«HCDHEPES (pH7 5) +T-3rC30# 
H-O^-x^-rU ^TDMSOtWDM (sig. 
a)ifcUMBS (Pierce) £7>«i*$:Xr- »/:7ig?fc!p<i>Jn 
i.fc0 7i*OPDM^fct41 SiMfiOMBStSat^ 
BRJ5§*S. »5tt5iM DTT£)t»J5iMtf>DTT*> 

itJf 5im<ox* y-yur s y&tft/fftjni. s z t t«t 

ottSM B Stiot ^4 V-tJ £V2 "J =TT- 
20 «KSft«(l/- ^4) . 3ag$*lfc5HFSJi. Sup 
erose 12 *7A^DVh^7-<-T'^Mer§ (32 
0c) y^-7-<o^-^:«Hfcov^-C<^)»f3£5r^t:$ 
•frS. znBt^tttzm*t&T£mZtit:r4-?- 

Jl^yv— Phanacia Superose 12 FPLDSr^AS: 
fflV\ ClfL5r0.5M NaSCN. 0.5M LiCl t>«ttX2rt DTT 
$r#tf50ril Tris-HCl pH7 er^SU 0.3»1/«1^)SSI 

^- (A.icon) TjS^-r^c:f:fc:J:-DTi«iL. sds-pa 
30 CETiMff Lfc. *^A{±Pha«acia G&FHLYtW&* 

(r) Ittvhnmmfrbt*). 

$8.m. (a) tmft%m*L>**>. ^<t=-a log 

^IS. IWt«^y^(Perrin)<0*ffifc:tfe*<oTtt«L 
(Bfflt-^^TJiCantor S Schinel, Biophysical c 
heusyry. Parti I : Techniques for the study of biol 
40 ogical structure and function. Freeaan S Co, Sanfr 
ancisco. 1980 #<D . jSttiTo 7 -f — /Kelution pro 
file) ( @20d) i±KU<7)^y-7-izMLXHXh-^ 
X^g2 5n.5r. 9 A V-(C»LT»43 Oi«^^-i.S. 
^P*«13tJj:^26kD5r-e^.m^&t. ttJtUlO*; 

«!.6 8i>J;^8 5iMfc=ScS :^tB) . 

[0117] ffe<7)^>7aj4Hai<o3sjgfe*i&^-r*\ * 
tt^i^cmMzx^x^x*)mix-$>i. ?m 

50 yXf^f y<ORfiJji&2i>£tf3tf)Afc:io-o>.5 (Cy 



(26) 
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s 291 isitttys 322 SS) . Ra»flL2«-.:ditf h 
tau 23£tti:i>'Xr-7?r-K12<Oj:?fc. *!>g?H 
V7*-A-C«^^TtJ'3, ZtlUttitiUbL Cys 
322 OW^kO. PDM^J: 5&Cys-Cys aSJgfflfcJB^ 

*££*£fc£»j£L5:^ (020b. lx-V3) . Zti 

kt&tumz* 2mis*T4yi:i>^2m<7>4H- (ti 

ti.tfhtau40. KU) tt^HFrt39S. ^V-fcitf 
«>C. K12$-MSB-C3SJgfl:L7tt^{cA^><x|,t,^ 

(@20b. i^->-4) two*. 

[01 183 vKoiHO^^nyxh^^h^^S+T 
<r)ay*-*-isa>t:. Ea^Wjgj&tvfc JtfC D 
WtftfftlZ^Xm**:. mitt, htau 40?>aRfifi 
2 6S#. iiAx^W^^^fe^fflV^T^^. hta 
u40tf>4H L * (45.8kDal) ^iO&fcO&ffcO^Tki 

a»ma»i«4 2 s-ci>sc:i:*«jt8#3its. fiirmia 

OUihtau 40tt. «{^WiMfc#>15£t>o. lA^fftf 
£iu£«j5£i>-3.rfc£*L-0>6. htau 403^*1- 
7? h K12WC D^? WW (02Oe) fiKJS!b!r?a>5r 

b MPHF 

&ZbtfX%& (tlblii Montejo de Garcini & Avil 
a. J. Bioche.. 102(1987). 1415-1421; Lichtenberg-K 
raag & Mandelkow, J. Struct. Biol. 105(1990) 46-53 

img.imsss.ftey-ox'hhb^o wmzm*> Lxm 

ffl&MMXlti^X. in vitroT £tfc 
74 7*yhbTWU-?-PHFbwm&i±. b< 
\iZZ0>9>rt71tt2}-X-hhZbfrt,. ^ttftziir. 
*9LTV*5r*\ LtzW^xmmifV^yxYyfY 

yxh57h*ti\itt&®&&tsz%'>tiy4v-z. 

2±Zt&*yyr- (tlbiaffl)-W0M MES, Tri 
s-HCl, Tris-TUX-K pHtf5-9, 5-30iMMgCl 
2. CaC12. A1C13) fcJfU 4t:f 12-14^S3ff$rff 
oJt. £^£JP$|gBg'l>L(Heraeus Biofuge A, 10,000 
g 1#) . ^1/7 hZA'CX'&.Bmf\,ti<r)*>Zix** 
tfTM^Sfefe (2%*?y-iVT*:T-ht.tz\i\%*X 

SSrVan Bruggen et al.. J. Microsc. 141(1986), 11- 
2SWlimizUztf^X&m L ±X<?>fe : mVi(gri<i dial 
ysis) cOJtftfcrfflvtf:. m«fznyxY?7 Y<7)o*>. 



K 11 b K 12<DAA* P H F b Wz 7 4 yjt v Y Zr>< -> 
tz. SS&ftttO 3-0 5M Tris-HCl . pH5 0-5 5fc 
J:lXMt>SS:3aniL^v^^o7t. Kl2nyXr-7? 
biz-o^X&t>tdz&$:£mUziF:Lti. pHKH5 5- 

ZiXitfitiff^ 200 - I000n.co t> crytf% fr->tz. ± 
3Mtt^**mfi£7Fltitf. ffili«r6-(6jfcjBoT» 

-m-75n*r)mm (*ep) aiowfcic$<^gflap'*o 

fi/N0fiSli*!»8niTfe*:»i«fl5n^:->^. m> 
10 V\ »5B80-150iM Ofi$<0#R<^B^t>H^K:^$ 
*U ZtlA±*>tob7 4 7* yh(T)l^itlit2^XD^ 

mmmzmb-r mu i><r>b*t>tuz. 

tm&ti^xtemm&z i> ->x3LMih z bitx% * 
t^tz. Ltztp^x. ztu±*#7- < 7'%&<?>mmi<?> 

R*iaTC*0. toXV/itzteay h7AhVXVX 

^hzbt^t. mvx7 47 jtybos.^izmimz 
i>-?m<. M£*~>ximb%h (H2ia) . mm 

PHF«07 4 7*y hitPDMX^{t^1r->t:K12 

20 y4-?-izr>^xi>*btih (B22) . ztiizyj 

\i7 4 7*y h&&cr>'Pffim?f>Z> li !m&i:n??h<7> 

xt>&. ztit>0)&«nmat. Jt»<ofcy>fc023tc* 
L)t. Ttvv^^-m^m^nLtzPHFffmsL 

05a{iWischik et al.. J. Cell. Biol. 100(1 
985). 1905-1912 <7)^ffifcfi!->Tfl«igSlt^ftA^P 
mtfz r^Jgttj 7 4 7*yYi^cf. ZiXt>C07 4 7 
X y Um< . WmX\ \±->% 0 Lfc#ff5n*0R«# 

30 z\(T>7 4 7*yY $:Greenberg S Davies. Pr 

oc. Natl. Acad. Sci. USA 83(1990), 5827-5831<O^Tffi 

tzm^xv^is^x -simt" ?hb. ztntx*)® 

<. £*)7fii&-Tt>2> (B23b) . b<izZ<7te£Um 

%cm^$L=F mi^2j&mmiz*tftft&MZ) a 

£VmhJz!m£i>t:%^ (W&m:7 4 7*yV<T&> 

m) mt>ti*c7 4 7*yYb*%A,x^h. mmm 

fcOlvCtf>£j£PHF (1zbia\L\L K12. K12^>f 
021, 22) b. T)VV>\'{~?-&(rmmm j rt<nP 
HF t<0SfcUi3o<0^tBB^> LXKK^momtf 
40 i&bbtlh. 0 7 4 7^>-Hi023a<7)^SePHF 

j; o t>s*H\ o ziiummmtx dw-t. j> 

*yb) . 0 i*i6liljaMMW=*TJUi:. 
[0 119] ^ili-CWfcCl^. ^fi£PHF«i^^ 

j*. mmnzwmmi (3ttzMAKm-&m) at 

SmZtlX^ZtiK V7 *-Alzli 
Wg&tiX\^\ Zti^f-fiirr^X. 'J h 

so mm i TJW'^v-mmm&&<tcr)i,0)izm®LLtz 



5 1 

9. vKrxraffi&cv&gm&k (tztta Goedert 

et al. ffltll. Jakes et al.. EMBO J. 10(1991). 2725 
-2729)fci-8rfS. *A:7-f7^yhJgBK3^h5 

? Mi o >WtftZtvf . jfcor/ww v-<dp h f<o 
c f^/-7-ty^-7- 



»L<(fl*>*»fc:-f£.rfc#a;fc*i*:. SA,*f#i£te. ? 



(27) *t§82C 0-37 188 

S2 

* ?(C-f&. * 7*1, -Hi Tyler & Branton, J. Ultrastru 
et. Res. 71(1980), 95-102 fXfrfcfcftoTfrort:. |£ 
^X7"U-K y7T-(50#l 7yt-<>A7-fef-h 
PH8.0. 150aN Nad. lrif MgCl2. O.lrt EGTA) 
Tl : lOfcf&ffiU ZtlZlOXrV-tn-frfmizLT 

BUSK^fcjgU BAEOSOT^-vH^^y^JL- y h 
(Balzers Union)£JfllvCfi£/£S (^$#1 5n», 

10 H^y^tff?. fifiMCP7-'J^»±2J^SU^*t 
»HtTfcV*2Mf» 600* -/^<^8^(copper grid 

[ 0 1 2 0 ] htau Z3ft?(35»& H24a) (i|?# 
X\ ¥%OfiS35±7mS:feo (fi$Ji*2i>J:tf@25 
fclfcfctfrt:). 
[0121 ] 
[*I2] 
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[0 12 2] ^cOtttiMrokawa et al. J. Cell. Biol. 
107(1988). 1449-1459 fcioTlSS^iUtkOJ: O'h 

^Vi(^£(c«LT^'J-tD-;UXTP-. -f*.T?H 
V7t -AOfi^ftfcif LTfi/NM >/7* -A) 

K-£*>ft>thtau 23^H^5S*^t±W(ili*«;3 
-5niT'*0. 3Vr-5XMi/hS<. mk*T>7)V 40 
U»fcJ;tf2JI8DNA. a-'s.'J y^XCO^^^) 

ny^x^oW, ^F^^rSg (5-7 
iw) 2o<7)&4Hcll&LTV>6J&^£) r K £ 

?*>'tyv- (#>40n-) fcK«A«»v^±^-r*«i^ 

^wmtfhh -r t . £*n»*>tHFfcW4 v- 

Sr^tTir^. («»?) MSU^tyr-T'&S (0 
24b) fcLTH«?!$*U ^rlttlBlgftr^-iiitm 

*r«.fi;tt««ic7)jg*fc -sets . 

[01 23] tyhtrtznyxVytVTSR-l&^KW 



htau 23«fc 9 i>23n»gV* (024c. 25b) . c\<T)ayx 

h7?ui8Kmm& (s*wsr4Rs#a^a«. m 

19) Zh*>. htau 23J:0t>5Rg#(a[^<. ^ftfcflD 
i.TN3fe3Sjfi^tC2oc029-«er^»A*»'i>^. T8R- 
2ttN^<offiA£ifc&irH=ift<c»-$\ Et&OJIS 
(61±17ra) £tO„ 3^h7?hT7R-2{). R 
a#(SA>'7o (3+4) fcW'&SOfcN33SW>*$A# 
KWlZft^-f. m&<?>%Z. 60±16n«£t>-?. 

Ztlz£-?X. Z<rrf-m&t-M%1Smiz£-oTWmt 



(28) 
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%Zt:i>^Zt (*: fc ifcTT 7 R*fT 8 R) . 

(htau 23»T7Ri/diV8R<0^-Oj:dtC) Srf 

[0 1 24] TSRfcitfl&OrJ^Xh^Hlt*:*) 
2OC0 "mfi" (.T<7)*&£**l.-f *l4Rm*fi) 

*«ffl5:^mt&rt<. ^rvym (024d) tc^^c 

©fc.fctfriyxl^xhtfh.tau ZBtSftior-fv-T 
&6£fc£!feg£T8R&?t>;fcfc«gSiX*: (024 
e) . 

[0125] Ka<0^c7)J:dC. ±tc»^r (025) 
Kllfcitf K12fc «fc oT)gj£$*i.& P H F«Ojitt£JB 

dtts, ss^nyxh^Mi^tt-c&s. mist 

Srffi^&i, Kl«±T%OS$26±5ni<03yh7Xh 
tfXS^yv-mBfc. *»2±6im (026b) <7>«fcD=l 
>^xh<Dtto£9fcLfcy>f7-mB£*-£S. C 

tut 2 r*7>iH'tfimz<7>£ifr>g : 2 trjs-o xmss-o 

X\,*hZt&W*LXV*&. K12fcoVvcJi. 25±4n« 
£/yeyv- (026 d) . m0±4nmcr>f4-?- (026 
e) *>'JldJ£tU>„ t/7-«. «ai&#3tt<7)17;-J> 
S^Kftfe-f . SStthtau 23<7)70-75%T&& (025 
c. e) . £*&0:iyxh??hbJ:9JtVi&?#J!. 

•CfcSfcUriflflSflS (026c, f) . 

[oi 263 ztti-c. *:s-?-t. y4-?-<wtmt 
x^xmifn. la»u mmnrx-mfettiyj 

fcl/t, fcfc— OCDCys 322 iHVLTP DM{cJ:-pT3? 
^LfcKttW^V-Sr^L*: (027a) . MrFSmm 

HAx*>«frLj&»£<£V*fct*-5£*:-C** (29+ 6m. 
027a. 025e, g) . £ftttPDM* r 'f'7-jW2l^ 

S. MBStJ:->T^$nSK12<0^V- (34±6 
n«) t> £ . i fltfiJ* l><Z£Zi &®S«0Cys-Lys 

^T^^*l4tOJ:0t>^F«<^5«|6]$-tO (5im 

[0 127] Zixhii-O^^h^ttt. Kllt>J:tXK12 



- t 



[0 128] P^Jti-^."C<^3>Xh7^Hco^T. 

ao«i6iSr^r. {5fcx,i'?>%6\ *<o«juittg#« 

10 d ^7H«Wil 

l+8Ra#fl[3yxh7^h ititili (024d) tco 

20 U— f/H&flc (Dingus et ah. J. Biol. Che«. 266(19 
91). 18854-18860) iz£->XWmt&ZkiZ£r>X&t> 
tl&. 028a (£) i+l4H^tt*S££L*:htau 23 

tau 23tf)**U:gi<RLTV^. &*>tt<Olia>£>W;Lif* 
fc2»cS^$*ifc©WJt.oa>£ (028a£) . {Sfc 

30 <0^£to£fc#|EBJ§$iti>. 

[0 129] K123VXh5?H«vvcfcH— 

(028b£) . te&XfyyytJMduw bell) „ r>£ *) 
(028 b+*) -CfcS. Sfcfc2O0 
tnL«cfc2o<^{tia5$rt,^. «ftfcfc«i«**tt ; P (2 
o<7) "t?7Vr , 028 b^) *ti?ti 

-^a^ii026c *> j; v f <o^ h 7-?-t m t %><r>xt> 

[0 130] K123>Xh7^K0PDMr^V— (Cy 
s 322-Cys 322 m&X'Bf8.Ztl& ) ^028c(Cijct. 1 

ictimx-mmztiKitCDZiE. {vm&Ltiyj-?- 

t,^^4>3fet$)tf^. (S^C7)T h 77-|±fe 

T-W&t>tlt: (Cys 322 fci£GS?)Lys . 028 d) . 

[0131] z<nm&mx'&vz%ffiizm^x. suz 

50 &<fzJi 0 C TW*^i V-P H FcDJ&fcDffiT**: 



('A, 

7-5 

y>=/v?-**i—e-3 (gsk-3) teir^cd 

k2 — «M ?0>A<V&W 

--fe'iSttllffFFA t i>m&tlh. Vandenheede et a 
I., J. Biol. Che«. 255(1980) 11768-11774) £i)yBE 

ttsmtLxm^rmmLti. 10 

[0 132] GSK3 UVyyf-M.aaXX/13) 
i'OK*^. 2o^V7*-A^Jti-S Mono S 9 
nvh^^-r-COXx-yTSrjgjDLT. Vandenheede 

TSKt'-Xt<7)GSK-a (Van Lint e 
t al.. Analyt. Biochea. Vm$W¥lz£h) cO&gft 

[0 133] GSK3ff)4Vy*-J»aii£V : 0lZffi- 

ISSUfc. GSK3<OfcgaaStt. 20aMTris-41Cl. 1% 

np-40, m pmsf, 2 /*g/«i TTuf-^y, iju 

g/al a 4 's.Tf- y J3 J: If 0 2 g/ml ay^yx 9 f-V ty<n 
P C - 1 ^wmWrhWz . 100/z 1 cD*8Jfi©jft£ 1 
xzl Wa-it«/9-GSKSifl£ ( l-g/-l )**:«««! 

<OT S K -7Df>( yA t*-X£ MIX S £>tc 1 HHH 
y^i^-hfcffVK &&lct'-X£lOig/il BSA& 
3tf 20*1 Tris-HCl , 0.5M LiCl ££tf h U X/<y 7t 30 
-. fcAWOrt MgC12*i«i:tflaM DTTm 20aM H 
EPESpH 7 2Tifc-?£. V ymfL(Om^X'\t. 2n\ 
<5yU"/ r-£40iMHEPES pH7.2, 10aM MgCI2. 2*4 
ATP. 2*1 EGTA, 0.5*1 DTTfcitflaM PM 
SF+tSA>L>t«© (3juM ) <T)8mI b^y^jt-K 
-r-£firo*:. 

a GSK3(Cj:->Ti^$fl.5UyK^c7)^f^afc 

029JiG S K 3 1 J: £ htau 40O 'J yK-ffcOBSf^S. 
fcitWje^S^-h^S^X^AfcJJMAyXoy 40 

Tv^S. UyUfl:« 3 cxoi^xr-^T'^ 

^r-Srifc^-T. «HT4PiSri:0atf. $i#AT8. 
SMI 34. SMI3ltcORBtt$rtA^JtW. TAU1 
itfSM 1 33t CDK£tt£ffiT$-£& . 

J:-5Tifc£T'#£ (029) . TAUlttSer 199 tSXV 
Ser 202 tfVy&{tlX\.^^Zt*£mtL. AT8 50 
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cco/iwc. ahht^ffy^ 'j y#y y|Hl:3*ro> 

tt. Ser 199 fcitfSer 202 c^vfftitfx-f-i^cO 

ISKyyi£fc£dftl>.ri:£Sl*-fS (029. 

3. 4) . Pat. fcfrSMI31«Ser 396 fcitfSer 

404 <mtiw)ymfe>ismtL. -rixii, Pf-tyy** 

i: tK-r^-^HcXx-^ 1 TU yKfc3ft& -Ifc^S 
8frt& (029. ^*;U6) . SMI33l£Ser 235 #'Jy 

H**iCco«S£0 y ygHfc#r < «9>o < •) tfc tcOT'fc 

6fc5Pi#fc5r£*\ *-r-^W77<--C«3g3 
tihwteftwxxh*) , c:it«<rft^-fc'jy<ot'<T# 
ioo%uyiefl:$ttSt,c7)Tii^v^i:^«i^. ma 

p jfi— fe'co^-tc < t . %gm%KitxL\t#m 

gatCtJV^T«»^V^fcS. fcfc*lf. SMI31CO 
Ri5tt{iAT8tJj:VSM 1 34t5fe^*oT^<tfe*l.- 
S M I 33<OR*5ttJi^v tf*S{g«tcirt: -?-C8J#$ 

[0134] £^£fflvvc$<ofcra«?Hi6.rfca>*T 

^S. H»0l5t5J:tX6{c^LfeJ:3tc. KttiBSti* 
<0#^— tfSttiJitfMAP*-*—- fe'tioTtA^ec: 

$il^S*3^&^^7 KO^^tt. Ser 404 CO'JyK 
fcti-o-ovs. 030 (L^-yi-3) fc^$flSJ:3 
tGSK3tCOV^tPtC:fc3!p^i.&. Ser 404 £A1 

wmoymmti&wuuz&T?* (030. u-y 

2t>«kt/3S:lt«W:J:) . 

[0135] 4J>S7n yhfrt>i>o-~>mk2tl&Z 
tl*. Thr-Pro lZi>mi> <MAP t\m~>X . 
GSK3l±Ser-Pro =£1—7lZftth&gUttf&^Zt 

xhh. ditJ^PicotOja^^yye^Siutxt 
b-7£mm-6<?)tz£mx-bhtz?>frt>wz_z. z 

tlZffiaEt&fzMZ^ -r^.T«7)6-ocOSer-Pro *»'Ala-Pr 
o TW.ZWlx_e>tlX: (031. +) htau 23coSPS«c. ffl 
^APllitO<->^. APl«±l^i,^0<0.1 Pi 
t^5. r<ffi^>iut'JySffl:L*^3T. Thr-Pro t 

^-^d^s^'j ymfcztix^zm ix-bzz t 
zmsx-zz. it»sM3^h7^ HAP17 (-r^ 

T«060COSer-Pro fc«kl^80COThr-Pro * J Ala- Pro iZ 
X^Xmmthtlfz. 031. ±) to^Tt#^ 
h, 4Sa*(acD^5r^tft>3-o<7)r?yxh7^hK 

18 (031. T)t*^i;yigfl:$n-f. wmm^m 
mWzl±*:£%Vym{t-<H htf%\.^t£9F&. *»< 
LT. GSK3J3£t™AP*-f-4r'(ifc tKXa'jy 
t&TC-fcS t ^d^-C<ttT^S* { M A P*i— fe'»±Thr- 
Pro 7{CO^Tt,«tt*«i>S. 
c GSK3fcJ:tfMAP^— miWh^tiXX/PH 



Il 



57 

[0136] 9*?ffiL'iJ&!i&t»WhhZti:% 

Lx^h^tvmtztmh. map^ 

miz*<7M > )?S>'>t:. 032bfcL M A P3f-)— 
V7*- A P 42fcJ:Vp44^V^-rfLi,*»V : J'l3<0a/J^ 
fc;ft*6fl:3;h.&.rfc£*cr. 032c dliGSK3«ti 
J:l^9 to^T *> H«TJ>S d fc . ttMRteM 
AP^ft- b'Ji. Tyr #U y&foSfrO^V* MA^ 

T war k vKS£& £ flUM»\. 
[0137] Cl<0|g*$-#*1-5 fc . *+-*£VTW 

>\4 v-p hf t i>&&Lx^$>frt'o frtmtr&n 
s k 3 tiiESfc xxrrw\4 -?-mizii&$mp(EL 

*>{C. **— titt. 2OC0H5:&;^ Wischik et a 
l„ J. Cell. Biol. 100(1985). 1905-1912 (033 b . V 
->1) tiXlf Wolozinet al.. ScienceZ32(1986) „ 64 
8-650 ( U—~y 2 ) tftotfl Lfc P H F fc l[£r(c^$£ 
itSftS. GSK3#«*WfcJ:tfPHFfci6£U * 

&£lzm-&%®i±tt)^tz. 034<±'jy|BPSrL. ax 

vgsk 3a jtfBMiamm^-HffcttfcJ: s i> y& 

?>J>63tfrX. htau 23<D«/Mffctf>8r££^. ffcg 
<9*»3\ fBW^&V*8^V^ft&a>\ GSK3gflt 

d cdk2- <t4?*)>A\zXh9*?<r)*)Vfgflt 
Tut A >*i— Hf c d k 2 — »M 7 D >*A (To D y 
ffifser/Uxr fe\ Hunter#ltB#*?) l±. U 

ft, t>y7h, fcJ:t^ftfc^RJEtt*>£>«Stf-i> 

dk2tthtau 40£3 5Pi£fc 9Si*. ^VktCMAP 
*ffc JtfG S K 3 fc R«C7)^7 h t . 
tnttAT-8. SMI 31. SM 1 34»i'J >mtt.Ztlfi:9 
VZmWtfhtf. TAU-lfcJtfSM I33(ilgmt*: 

^^TtMAP^-Hft>J:lfGSK3fc(ttru 
5. -t^TWser-pro t^-- 7 (Ser 199. 202. 235, 3 
%, 405.422) \th&n.&.VvWtZiXh. 046» 
[01 38] agSttifc^IOT**. cdk2/t-f 
7 U > A«^££|il£g^|,i»ffl]S5:;KA h y<0 Dr. P 
iwiica Wor«s3&»£>f§fc. 

[o l 3 9] ^^'jyA(i^^f-^-y-s-h7> 
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3 x10 s <0ifaJSK. -£*l.-e*lt hp33<=« k *:fcJ:tA:Mr 
>T?'jyA (//kP-M-y-s-r-^y^x^—fcffc 

ft ■.o.i.lO T^$4t7t. ggft40«fS». *HJK*:PB 
ST2ga-5fc. Wi7'^-h<Oi^-70'CTa<i>-fr 

io Msmtmomm 

50rfl Tris pH7 4 ; 
250-M NaCl ; 
50#< NaF ; 
10#i NaPPi ; 
0.1% NP40; 
10% y±U-)i>; 

TVTT—mWffl (0.15J^ y V/m\TTxiT->. 
2«M Pf«f. 20/zM O-f ^Tf-y). 
20 [0140] 7V-h£4lCT15#Jg*>U 

46X -/ ^> H^7f- jL-7't» LT10KT4 nOMO 

100Atl(PBS*<OT^D-X<O50%X7l>-) 
^^^T^a-X (SigKi)i|gjBaLh?Sttoi., 4*C 

i m$mm&< m<-Lxt'-x<w, y h m 

h . h'-XSr 1 ■l<0JdE<3iWP<* 7 r-T2fl«V\ 
4f/<77T- (5(WlTris pH74. 
30 10-M HgC12) T2&fcd. Efcftftft. b-XlDS® 
A. y 7r-^-C5iK0fc , 3l^<. 

ft&m&Mt. X^X'TiSj&*T~&*y-7T-£ 
Mth : 

50#l Tris pH7 4 ; 
10#l MgCh ; 
\m DTT: 
10^M ^liATP ; 

2jwl <?D^'yv3 2P-g^ATP (NEN : 3000O/B 
40 M). 

[0141] cft^^TSS^i^^ ^-f-r 

Htf.g<ll ^^^WN'^Ser 262 <^L\^i— b*t«t 

«®J±, Ser-Pro fcitmr-Pro tf— yiSftSr 
50 APJft--b'(;± oto< o/i-Tc: fc*<f^ S^fc*^ 
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!/5'IHfcfc3W*HH*» Ser 262 Tg^S. 

[0142] ^^y-;i/-c^^Uca^^ig 

i.. SflB^fclS£oxM***hy- (n 

A?«*OXM*:*>hU-?)<gT«i. Dn. wt= (nun 
Phos- nphos)wt £ 100% i: LTSt^S Dn, ■utcDlly 

[oi43] m^^—wmm. v$z<r>79<rm 
mmmstoizwmL. - vymamzmm 2 x^ 

fcJ:3Kfrofc. X%t45%tm7)i3X&t>hfztmt: 
A' 7 7?-l (25*NaCl . 2* EGTA . 2* DTT, 1 
■M PHSF £r#tr25* Tris-HCl pH74) 
4*\ ;«A,7r-l lfc*tL-3u§*rLfc. iSflr^'-y 

tPierceBCAT y-b-f^'/h^ffl^TtToJt. SflrL 
fc^<o^4>#»fcJ:o-C±?»£*i*:<0^ :<o- 
SB. 250«g ^^i^A' 7 7r-ltf«3« M 
ono QHR 10/10 #7i> (Phar»cia)fc£mL*:. 120il 
<W<v7t-1 #<D25-500iM NaCl<0fi&:/7 V Y 

im\>\ 2ii/^<oaa[-csajuc. *75?y 3 y<o 

Vym<mtTBe>'*7TVTX'%M2itt:?'>i5£TS 
ftziyxby? hZm^X&SZLt:. iSttofcStr- 
777?ya^r-/H. Centriprep 10 $?03> 
-tyr-U-?- (Aaicon) fcflJtvGfc&U 10-40fgjg 
«U 50* NaCl fc*tr/<-y7r-lT¥*8Htt; Sup 
erdex 75 HiLoad 16/60 1M X#Bfc#7A (Phanacia) 
*JBV», HtSsS-CSajL/v:. jSttWftS75?y3y 
fc7*— A-U Mono Q HR 5/5 #5A£ffiV\ 30Ml<OA y 
7r- l«f<OO-600«M WNaClCOy - 7 i^x >" J: -> 

T. 0 5«l/^aSGrcB^avh^77-f-5rtfo 
3t. iStt^^ay^N'-y^r-ifcijg&fU o-ct 

K^U/vT. y/Pna^^AHPharMcia fi^HF*^-* 

ffi (Steineret al. 1990 ffift) TlTo^. 
[0144] 9^0 ym&>-y>l>[*{T y*4te Geahlen 
etal.. Anal. Biochea. 153(1986), 151-158 fcfto 
Xftitl. fcfiSttSrko Hono Q 77? ^3 y£ 

ll%SDS-PAGE (0.5m^ff$<7)7.77y;W tC*^")7t. 

m&o !«/■!) . m^x&cwmzfT^t:. (« sd 
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S£&<fcftfcy/P£mo7oy\V-/M&£tr50iM T 
ris-HCl pH8 0£fflV^S-C30«-S2gat\ 8»vC5 
*£-*/P;$rhx?y-/l/££tr50* Tris-HCl pH8 
0 (=A'-/7r-A) T*$^tC^at'30«-a->^. (2) 

mm* 6 Mco^r-y yes* 2 g£» ltsst 1 1$ 

S^ttS-fr*. (3) ##£0.04% Tween40 *4trA? 
7 r - ASr 5 @3tSi L T 4 ^T*f>15lBfaj®l LTStc L 
fc. (4)ATP£^^rV^jy^7N*y7T-(4<Wl HEP 
ES pH75. 5«M EGTA. 3«M HgCl2. 0 1* PHSF. 2* DT 
10 T) •CSST-3Oft-07'W'^y^i^-hL^. (5) 0.1* 
ATPi:130Ci/Mol ( tfyv-^P ) ATPOaantJ: 

*u>ttfcfcL y*fcr?x*»*/<v?fcjtt, 3TC 

•C20«faHHa6(rotating wheeDT-f V^-j^-hf* 

«rtfcJ:oTtT-5)t. (6) ^<7) (tfy-e^P) ATP 
y;W±l%taUy»^-M)'7ASr#tf5%T 
CA 300- 500-1 XA V^-M. *SS^)ft»tt 

HKOSL^. (7) Ifefefcitf*- r^j-'^^-f- 
te^tftoTiJC:^*:. 
20 a Ser 262 <oyyKMi?^«*§^*££*B< 

[0 14 5] mim6X7f;Ztlfi:£otZ. 9V9>'*9 
£B^ttVm*1---t£imx 'J yiKt^S i: . 7. h 4 

0 5*^»0 1-0.15^fc. t^ri>*.«3-4fgMST^- 
Z<7MX\m£M<r>9yW^cr)Z<m9*: 100% 

;p^7h«^< (»2^iai-c<7)77 1 -> ; ioi»yie 

30 ft) gdO. ClfUiSer 404 ( htau 40cO#^W t 
t Oii^fc fc tfc:^^>/tS'?-WjLh^)x7 M±7^-v 

3 (24 ma*T) t^-ts. a^fccots^^ 

S. u^t. ?>'>'N'7<il«;2^cOPi (fcfe»5- 
6tM*^W *&^h. itf5^»T»l*?!er 
404 Ol>>-|6flrC*0. g^KO^v'7 r--eB5&£ft5 
40 fficOU yRJSSer 202 . 235 . fcitf 262fStC^ 
-T6A>. ^-h5^^7 7^-tJ:&iEil^^«tJJ: 

[ 0 1 4 6 ] *ZX\ -I^fSlgK t 0 < OfcAfcttJg* 
Cl[«03^3tPilf6 (site-directediutagenesis)5rff'> 
fSMW Ser^Jr Ala (SM^£ U ^WK?«fc 
-ft) £t:l± Asp (U>-B!ftLfc«.^)-7>f-)-7m^f£ 
to«®£o< Ofc'-t (««&) . H35aMD Tg# 

Wife. &vvt\ ifi^<^aw(c^y;^7h. yyM 

50 b)„ $SSer 404-Ala HXr-iS 1 "W> U VWUtC* 
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<mt Lxm^*t&mizXL±z%®wz$-ic-tit 

W-Utt Uh^4f^t>U-<OHMtiDn=0.17. BP 
h4¥£m<nW®n=Q.iyrm%) . Zilii. 8&Ser 20 
2 . 235 . 262(0-^>fcSV>li-etUa±Jt> J . *S£ 

IZt &*&t& . mm<r>&%tf Ser 202. 235*5 J: 
396£ AlajfcfcliAsp ££&3-t±*:J:Sfc:t>&4>*U CI 
*l£<O^^Vvfiti#SFttS<Ohtau 23KoWCR3£ 

y >ilflgfcaft»* r- 4 h y-*iww-4 

£fcl±-e£&U. L*»U Ser262££;c.>ti:S. ft/MF 
^^1^liy>«fcfcJ:oTra^i:'I&#£g»-r$:a^ 
fc (Dn=0.04) . SmiKtZt. SI»c95tgE*ftf <0 
Ser 262 ff>ttl^<?mmtf9^<nfo>]^m&;W) yfH 

\SMZ. Ser 262 wy yRfo&^<oa/JVg>v<0*6^£ 

[0147] a®<vm^-?imomimtz^x& 
e>ixtz i>(oxt>h mmimz x h y ySH&ottwo* 

ttLxm&co Uf-^w'jyufcfckfct "T;^y 

-f MiSer-Pro CO-r-^TtiMAPdf 
^— fe'fcj: ->T t> 'J yiUbStiS . ma p* -tflcj: 

oTThr-Pro *f~- U MMft*U ttlSLfcM 
A P^-^— fe'JiK<?5ttffi!8jJ: 9 fcm y >-ffi#^) Ser/T 
hr4f-)— fc'fcLT$ft*#J:0. gftfcMAP*-*— -tfti 

[0 148] L*>U &&lzmmLt:MAP*1— *£<?) 

m (036TDn=O.31) £ttMtt&tS<lit'>^\.* 
(Dn=0.09) IfcWot. iilf±±0^ifc-StL 
Tfc 0 . Ser-ProifctiThr-Pro 70)0 

[ 0 l 4 9 ] ClfUihtau 23*>^>aj^U3t 
3SHflc s APl7*J:VAPl8*ffll»TI(ttE3*lfc (037 
a) . APl8liAPl7fc<RT^.&a>\ Ser 262 HXtf 3 

56 (»aj«w)y>iM:Tia«rfcJ!.036»->fc. pro#*-o 

&K8a^20<9-tyy)rt*££>tCAla 
fc. MAP3f-t— -fe*#SFttS<Ohtau 23<?>-?<X0)Ser- 
Pro fcitfThr-Pro 1M h£ y >Wfth (ftSWKti 
htau 23&fc9&*lO-l2 : E/K7)Pi) — APl7<Dfc 
0 a*«±*V vffvU 4PiT* "5 „ MAP 4f -t— fcftfSer- 
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' Pro i£liThr-Pro izKLXm^ftm&iijlZkiJF; 
LTi^. MAP^ft — l£lcJ:-2> y >8Hfcfc {2*KH>8 
fc. AP17J1. yyR-ffr&fVCVvfr^IH^Ohtau 23 

mm™*?*-?-* %> ->xwvs*frt: < 
h. Htis^APistMAP^^— ezm^x&t>ti 
h (Pi<ofcoa*i*si) . 

[0150] L*L&#6. AP17iJ«fctfAP18£I3tt 

aj&wftttryviNfcu^Ktt. 2-rxr)$mt&m 

(037b) . AP18tf>fcD&Ali#0 
10 5PiT\ 0vmL^mLX9^<r>^[^^)l^a)Xh 

4***hV-<D&TimAS)mt>*X't>& (Dn=0.01) 
. AP17<0t *)&X4i$>l 3PI-CA0. L*»t>y>-R 

u 23Wt>tf)i:HtTJ>S(Dn=0.31) . 
[0151] vin^*g*J±. lattai^MAP^^— 
-fe'fctt*>#d. ?<7?y'W)&to0)%mm&<r)*1)*) 
Ser 262?: 'J ySKkt- h 3bh 0 yffiti&ft* t>~? i d iz 

*vytf?vtM^(?>mKftmtzsm%&wt:mT* 
20 z\t\mt>fr?i>&. ztibitmmc map^- 

c K^35kDal*J«kin0kDal^— Hf(JSer 262 <^»yy 
[ 0 1 5 2 ] Ser 262 O^ja^S^lilWJKO^^— b'tf) 

yffita x v&>mtir£'\<r)&®$:mmiz 

30 mZiVt:. 

[0153] S%JC0X^ /T(J Mono Q 0)4 ^y^? 
D7h/77<- (H38a) ^-^SttcOtJ 

h 7 °? 9 i/ a y £ $ t> \zV)V7 0-7 h ^5 y ^ -fc: 
*»ftJt (038 b) . fct>^rSStfe}rBliMr*i35ld)al«Oi>fc 

Vh^7 7^-{C3&^t3t. d^y/N'^llMono StJife 
KttcO pi i^Zt&TF&Ztl&tf^ Mono Q 
±. -0^^^rt-^tL-C}§aj$m. (038c) . 
40 779i^3y9C0mk&yMi. >95%OttJS035kDal 
tfVN'yKfc. 41kDal*^0 (038d. U-y5) <0-7-f 
t-AVH «5%) Sr*f. <fe^7 7^^3y*it>d 
— 5<0y\'>-r--Sr451cDBl^0tCj#O3!)«. Clilli^f^— tr 

[0154] y>i>fico t'co^y y ymfctz 

^tfbhfrZW&\zmhht&>*Z. Geahlen et al.. 
Anal. Biochea. 150(1986). 151-158 0yfimz&.-oXy 
iV^T v^^^'fx-ytz. 9*79y*9*¥A'~ZYV -;7 
AftlzmSZit. Mono H777is3y£SDS , mmM 

50 izX-iXZny^X'K&ltz. HfcLtzfVWtoy 
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iStt£ *- h 7 ^W7 7 * — T'T •/ -b 4 Lfc. 039ti 
35kDalt>«fctf41kDal/\> Ktt*7— fe'iStt£ *>0#45kD 

[0 155] ♦tHftii^ayxf?? hv>'J 

tut. htau 34Tli3 2PK htau 40T{i3 4. htau 
23Ttt3 3-Cfe&£f. ^gfchtau 23 (Ser 262 -»Ala) 
T'ii2 87t*»«fo^. ^SS«cAP17^(7)ti9ji*«3 
0PiTJ>9. Ser-Pro ittiThr-Pro 7J±=*7— 10 
-fe'^gfttCliSK . 3RgJjUa=J>'Xr-7?MC18»il 
4Pi£fc9iiA,*:'. 

[0156] *t— fef-cu yRft^fut^iis d sy 

Jl"t*Z'±1jl£~>yh1~&. 04Oa«^7— fe'lCiS?'* 
OSt^y^^hi&JtftU^^T^S. 35kDal*-f 
-*'»;: J: S ^7 Mi. pka (u-vio) tc«kSt><ot 
P«£+I3?>*#£-C (l^-^2). CaM^tHf 
-y9) <0t><oJ:97<£v*#. TiWiMi—WnflSL 
KJSZUZJ&Z-tMAP*-}— (V-yil) <0tW<fc 
miWbirf^Z". £Hi*Ser 409-Ala(W-y 3 . 20 

4) li'jyKfl:fc«koTi'7hL : 5:^#»\ teo^gft 
(fctifcT Ser 416. l/->5. 6£ttiSer 404 U- 
>7, 8) fcU^hU *'JV409 #35kDal*H--Hr£ 
iSU ygHtti ot v7 h Jr^SSS* 1 **. d 1 £ 
^L/t^&. i<0Ht^7 h#Ser 409 £ t 'J yWcT 
6PKA (1—10) HOWCi**,*!*. KSfS«ftCD 

<%<rte£ZimLX^hV4 V VZttli Ser 262) k 
fcttio $ <I 1 5rlBg-r& tfTC'i) 30 

[0157] 8SLfc*7— **<9:J"*7)*££t*t-f Si* 
3 (040 b) iffifMimoZtl (037 b) fc<RT^ 
6. t:bll£htiui23cr)Xh4***hV-W)y8itt. 
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[01581 m-^MA^^^KU^& t tS/l^^-tc 
M^TASSer 262 £ifc*3£PL*:htau 40^0^5:0 
41fc*-T. 

[0159] ? WOkDal *7— Hr'fci-VC 'J ^iHtS 

&m&Ztl& (045#W) . ,I<0*7— -fcfli#>3-4 
Pi^^«7cr)Rg®«(t><0Ser 262. 293. 324. 356fc^H 

S. aiettJU^SaS'^-hrS?:^* . bQ— fc7r 
n-X^D?F/77<-. c^«7>B (flowthro 
ugh)OS-^7rO-Xfc:il.70'7h^7^-. * 
7— b'SftJi 250-M NaCl -CjgiiiSfU.. dVSijy7 
tfO-X?)? 4 -. ^f7— b'?Stt;i250#l 

NaClTl§ajS*l.6. ey;WiS. *7— -fc*?Sttli70knal 
T-Sta. f Mono Q 0D?Q"? r-:/:?7 4— . =*^—fc'iS 

tttiiso* Naci-c«ai-rs. 

3gfliff|12 ^r^- fe'PP2ai>J:tfPPlfcJ:& 

htau ^^mmirmL-z^hhfi^m^-yx. 

7^MAP*t- -fc* (p42) fcJ:lP l P-ATP£JB^ 
T'JyiHUtfe. gWChtau 40£v%<oaK7H77* 
-A£OPP2a (042A*^CiT) &XVPPI (0 
42D) £J:-oT&l»yRfcU:. htau 40t±-T'<.TtfH 
y7*~A<0PP2ai>J:tf. J: 0«9>->< 0 kXlibi 
#PPlfci->-Ct>&'JVBHfr£*i£. 043liK'JyR 
ftt:ffotfii«*fi«^t r— rtMife-t* zt*7F 
044X*(±K'JyK^i^iejSfcit^5*xDX- 
*yxy0£*Lfc. 

[0 16 0] £<7)J:dfc:PP2ai>J:tfPPl{±MAP 
* 7— tf<OT>^ rf-X r- i: LTfl£> < <DT\ TlVV>\ 

[0 16 1] 



CI6LTDn=0.28^»t(£T-r4* < . ^S^* Ser 262-A 
laT'Ji0.05»tT'J)0. JrJltzXf Ser 262<OSgtt#*3l* 

SEQUENCE LISTING 

<110> MAX-PLAN CK-GESELLSCHAFT ZUR FORDERUNG DER WISSENSCHAFTEN E.V 
<120> Novel Tools for the Diagnosis and Treatment of 

Alzheimer's disease 
<130> PA99-177 
<150> EP 91 12 0974.0 
<151> 1991-12-06 
<150> EP 92 11 9551.7 
<151> 1992-11-16 
<160> 33 

<170> Patentln Ver. 2.0 
<210> 1 
<211> 6 
<212> PRT 
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<213> Ho»o sapiens 
<400> 1 

Lys Glu Ser Pro Leu Gin 

1 5 
<210> 2 
<211> 7 
<212> PRT 

<213> Hobo sapiens 
<400> 2 

Tyr Ser Ser Pro Gly Ser Pro 

1 5 
<210> 3 
<211> 6 
<212> PRT 

<213> Hobo sapiens 
<400> 3 

Pro Gly Ser Pro Gly Thr 

1 5 
<210> 4 
<211> 12 
<212> PRT 

<213> Hobo sapiens 
<400> 4 

Tyr Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser 

1 5 10 

<210> 5 
<211> 6 
<212> PRT 

<213> Hobo sapiens 
<400> 5 

Pro Lys Ser Pro Ser Ser 

1 5 
<210> 6 
<211> 7 
<212> PRT 

<213> Hobo sapiens 
<400> 6 

Tyr Lys Ser Pro Val Val Ser 

1 5 
<210> 7 
<211> 7 
<212> PRT 

<213> Hobo sapiens 
<400> 7 

Gly Asp Thr Ser Pro Arg His 

1 5 
<210> 8 
<211> 7 
<212> PRT 

<213> Hobo sapiens 
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<400X h 

Met Val Asp Ser Pro Gin Leu 

1 5 
<210> 9 
<211> 7 
<212> PRT 

<213> Hobo sapiens 
<400> 9 

Pro Leu Gin Thr Pro Thr Glu 

1 5 
<210> 10 
<211> 12 
<212> PRT 

<213> Hobo sapiens 
<400> 10 

Leu Lys Glu Ser Pro Leu Gin Thr Pro Thr Glu Asp 

1 5 10 

<210> 11 
<211> 7 
<212> PRT 

<213> Hobo sapiens 
<400> 11 

Ala Lys Ser Thr Pro Thr Ala 

1 5 
<210> 12 
<211> 7 
<212> PRT 

<213> Hobo sapiens 
<400> 12 

He Gly Asp Thr Pro Ser Leu 

1 5 
<210> D 
<211> 8 
<212> PRT 

<213> Hobo sapiens 
<400> 13 

Lys He Ala Thr Pro Arg Gly Ala 

1 5 
<210> 14 
<211> 7 
<212> PRT 

<213> Hobo sapiens 
<400> 14 

Pro Ala Lys Thr Pro Pro Ala 

1 5 
<210> 15 
<211> 7 
<212> PRT 
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<213> Hobo sap i eft: 
<400> 15 

Ala Pro Lys Thr Pro Pro Ser 

1 5 
<210> 16 
<211> 13 
<212> PRT 

<213> Hobo sapiens 
<400> 16 

Pro Ala Lys Thr Pro Pro Ala Pro Lys Thr Pro Pro Ser 

1 5 10 

<210> 17 
<211> 7 
<212> PRT 

<213> Hobo sapiens 
<400> 17 

Ser Pro Gly Thr Pro Gly Ser 

1 5 
<210> 18 
<211> 7 
<212> PRT 

<213> Hobo sapiens 
<400> 18 

Arg Ser Arg Thr Pro Ser Leu 

1 5 
<210> 19 
<211> 7 
<212> PRT 

<213> Hobo sapiens 
<400> 19 

Ser Leu Pro Thr Pro Pro Thr 

1 5 
<210> 20 
<211> 12 
<212> PRT 

<213> Hobo sapiens 
<400> 20 

Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr 

1 5 10 

<210> 21 
<211> 7 
<212> PRT 

<213> Hobo sapiens 
<400> 21 

Val Val Arg Thr Pro Pro Lys 

1 5 
<210> 22 
<211> 12 
<212> PRT 

<213> Hobo sapiens 
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71 72 
<400> 22 

Val Val Arg Thr Pro Pro Lys Ser Pro Ser Ser Ala 

1 5 10 

<210> 23 
<211> 9 
<212> PRT 

<213> Hobo sapiens 
<400> 23 

Lys He Gly Ser Thr Glu Asn Leu Lys 

1 5 
<210> 24 
<211> 9 
<212> PRT 

<213> Hobo sapiens 
<400> 24 

Lys Cys Gly Ser Lys Asp Asn lie Lys 

1 5 
<210> 25 
<211> 9 
<212>PRT 

<213> Hobo sapiens 
<400> 25 

Lys Cys Gly Ser Leu Gly Asn lie His 

1 5 
<210> 25 
<211> 10 
<212> PRT 

<213> Hobo sapiens 
<400> 26 

Lys He Gly Ser Leu Asp Asn lie Thr His 
1 5 10 

<210> 27 
<211> 26 
<212> PRT 

<213> Hobo sapiens 
<400> 27 

Lys tep Gin Gly Gly Tyr Thr Met His Gin Asp Gin Glu Gly Asp Thr 

15 10 15 

Asp Ala Gly Leu Lys Glu Ser Pro Leu Gin 
20 25 
<210> 28<211> 19<212> PRT<213> Hobo sapiens<400> 2* *8 

Ser Gly Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr Pro 

15 10 15 

Gly Ser Arg 

<210> 29<211> 10<212> PRT<213> Hobo sapiens<400> 2* SS9 
Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys 
1 5 10 

<210> 30 
<211> 11 
<212> PRT 



s 
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<213> Hoao sapiens 
<400> 30 

Ser Pro Val Val Ser Gly Asp Thr Ser Pro Arg 

1 5 10 

<210> 31 
<211> 21 
<212> PRT 

<213> Hoio sapiens 
<400> 31 

Thr Asp His Gly Ala Glu He Val Tyr Lys Ser Pro Val Val Ser Gly 

15 10 15 

Asp Thr Ser Pro Arg 
20 

<210> 32 
<211> 22 
<212> PRT 

<213> Hobo sapiens 
<400> 32 

His Leu Ser Asn Val Ser Ser Thr Gly Ser He Asp Met Val tep Ser 
15 10 15 



Pro Gin Leu Ala Thr Leu 
20 

<210> 33 
<211> 7 
<212> PRT 

<213> Hobo sapiens 
<400> 33 

He Gly Ser Thr Glu Asn Leu 
1 5 

[01 J fVCOTzSffiffl (>fy7t-Ahtau4 
0. Goedert 1989) ( 1 a ) . 9*74 V y*- J±<T> 
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